JUNE 1951 


VOL. 43 - 


AMERICAN 
WATER WORKS 
ASSOCIATION 


aa 
“a 
; Water Policy for Engineers Wolman a 
ne Objectives of National Water Policy Pirnie : 
Water Policy Discussion Matthews, Maffitt, Merryfield 
a 4 Safety Practices Task Group Report | 
New Mexico Ground Water Law Bliss 
= 
Selection of Well Pumps Hubbell 
of Wells 
House, Smith 


3 3-purpose part. Ingenious design is a fea- 
ture of Mathews Hydrants—for example, use 
of a shield operating nut of high tensile iron. 
This serves three purposes. 


It protects the soft bronze revolving nut from 
wrench wear. 


It is cheaper to replace in case of damage by pipe 
wrenches or other improperly fitting tools. 


It prevents dust, snow, rain or sleet from getting 
in around the revolving nut, always assuring free 
and quick operation. 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 
Public Ledger Building 
Independence Square, Phila. 5, Pa. 


Manufacturers of ‘‘Sand-Spun"’ Pipe 
(centrifugally cast in sand molds) and 
R. D. Wood Gate Valves 


All working parts contained in quickly replaceable 


barrel ¢ Stuffing box cast integral with nozzle section 
Mathews Modernized —positively leakproof « Head turns 360° « Replace- 
evels raised or lowered without excavating « Protec- 
these advantages tion case of “‘Sand-Spun”’ cast iron for extra strength, 
toughness, elasticity « A modern barrel makes an old 

Mathews good as new 
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according to 


your requirements 


Whether your daily water consump- 
tion demands be 3,000,000 gallons or 
hundreds of times that figure, Lock 
Joint Pipe Company is prepared to 
provide the supply line you need. 

In the last few years the Company 
has supplied not only hundreds of 
miles of large diameter pipe but also 
more than a million feet of 16” to 24” 
pipe for municipalities and industry. 
This has been made possible through 
the establishment of three permanent 
manufacturing plants. Lock Joint 
Concrete Pressure Pipe from 16” to 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: 


42” in diameter, produced at these 
plants, can be shipped economically 
to all parts of the country for major 
installations and minor extensions. 

Our representative will be glad to 
discuss with you any water supply or 
transmission project which calls for 
pressure pipe 16” in diameter or 
larger. You will find that Lock Joint 
Concrete Pressure Pipe’s superior 
characteristics of long life, contin- 
uous high flow and negligible upkeep 
will recommend it above all others 
for any permanent installation. 
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Wharton, N. J. © Turner, Kan. * Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. - Cheyenne, Wyo. + Denver, 
Col. + Kansas City, Mo. + Valley Park, Mo. 

Rock Island, Lil. + Wichita, Kan. + Kenilworth, N. J. 

Conn. + Tucumcari, N. Mex. + Oklahoma City, Okla. - Tulsa, Okla. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as Con- 
crete Pipe of all types for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous Lines. 
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Even 
a Blind Man 
finds accurately 
finished Trident 
Meters ‘easier 
to repair than 
any other make" 


But more than that . . . Trident modern 
interchangeable parts are not only accu- 
rate in finish. They are so much better 
in design and operation, they actually 
make even 50-year-“old” Tridents BET- 
TER THAN WHEN NEW... meeting 
today’s standards for accuracy. Thus 
Trident Meters undergo no depreciation 
in Accuracy, nor in Value. In short, 
Trident Meters don’t become obsolete. 
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NEPTUNE METER COMPANY ®¢ 50 West 50th Street © NEW YORK 20, N. Y. 
Branch Offices in Atlanta, Boston, Chicago, Dallas, Denver, Los Angeles, 
Louisville, North Kansas City, Portland, Ore., San Francisco. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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i 
Photo taken in large 
meter repair shop. q 
An 1898 Trident Meter 
mode BETTER THAN NEW 
with modern improved 
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that was installed well over 100 years ago. 

Vehicular traffic in those times was a far cry from 
today’s giant buses and trailer trucks. The 
engineering term—traffic shock—was then unheard 
of. There were no sewers, conduits and other 
underground services to cause soil disturbance. 

Yet this old cast iron main has had the shock-strength, 
beam-strength and effective resistance to corrosion 

to withstand the changes and unforeseen stresses 

of more than a century. New Orleans’ experience is 
not exceptional. Cast iron water and gas mains, laid 
over a century ago, are still serving in the streets of 
more than 30 cities in the United States and Canada. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S.A. 


NUMBER SIX OF A SERIES 
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eo New Orleans’ famed Cabildo and Cathedral of St. Louis in the Vieux Carré as seen 100 years ago 3 
v 


/ 
— 
a 
| : — | 
it 
ij ag 
IM Johns-Manville 
vi 


tax SAVINGS for the future 


Three billion, two hundred and fifty 
million dollars* —that’s what it will 
take to foot the bill for new water sys- 
tem construction needed by the Ameri- 
can people during the next ten years! 


For those communities that must 
carry a share of this additional invest- 
ment, the vital need for water system 
expansion is most unwelcome in the 
face of constantly rising costs. 


This means that water works officials 
must keep an exceptionally close watch 
on expenditures . . . to see that the 
money laid out for new systems brings 
the greatest return to the taxpayer. 


Since a sizable part of the cost of any 
water system involves supply and dis- 
tribution lines, an important question 
to be answered by these officials will be: 
“Which pipe will give the greatest return 
from this portion of our investment?” 


Thousands of communities have found 
the answer in Transite Pressure Pipe. 


A threefold warranty of economy is 
built into every length of Transite, 
the modern pipe developed by Johns- 


Manville research and engineering to 
carry water more efficiently: 


1. Long service life . . . because Transite 
Pipe is made of three inherently corrosion- 
resistant materials—asbestos, cement, and 
silica—and is steam cured under pressure 
by a special Johns-Manville process which 
assures maintained strength in service. 

2. Low operating costs...because Transite’s 
smooth interior surface provides a high 
water-carrying capacity (C-140). Moreover, 
because Transite cannot tuberculate, this 
carrying capacity remains high through the 
years to keep pumping costs low. 

3. Maximum water economies ... because 
Transite Pipe has tight, yet flexible joints 
that stay tight in service. These joints 
absorb vibration and soil stresses, safeguard 
against costly underground water leakage. 


In addition to these assurances of tax 
savings for the future, Transite Pres- 
sure Pipe offers many immediate econo- 
mies, such as important savings in time 
and money during installation . . 
further sound reasons why it will pay 
you and your community to specify 
Transite for the greatest return from 


your pipe investment. 
*From THE WALL STREET JOURNAL, May 26, 1950 


For complete information write Johns-Manville, Box 290, New York 16, N. Y. 


TRANSITE PRESSURE PIPE 


Transite is a registered Johns-Manville trademark 


; 
i 
yee 
: | 
4 
4 
os 
vu 


COMING MEETINGS 


June 29—New Jersey Section Summer Meeting (inspection 
trip and luncheon), Trenton, N.J. Secretary, C. B. 
Tygert, Box 178, Newark 1, N.J. 


September 12-14—Minnesota Section at Hotel Nicollet, Minneapolis. 
Secretary : Leonard N. Thompson, Gen. Mgr., Wa- 
ter Dept., St. Paul 2, Minn. 


13-14—New York Section at Whiteface Inn, Whiteface. 
Secretary: R. K. Blanchard, Vice Pres., Neptune 
Meter Co., 50 W. 50th St., New York, N.Y. 


17-19—Kentucky-Tennessee Section at Louisville Kentucky 
Hotel, Louisville. Secretary: R. P. Farrell, Direc- 
tor, Div. of San. Eng., State Dept. of Public Health, 
420—6th Ave., N., Nashville, Tenn. 


19-21—Michigan Section at Whitcomb Hotel, St. Joseph. 
Secretary: T. L. Vander Velde, Chief, Section of 
Water Supply, State Dept. of Health, Lansing 4, 
Mich. 


19-21—Pennsylvania Section at Bellevue-Stratford Hotel, 
Philadelphia. Secretary: L. S. Morgan, Div. Engr., 
State Dept. of Health, Greensburg, Pa. 


24-25—Rocky Mountain Section at Hotel Cosmopolitan, 
Denver, Colo. Secretary: George J. Turre, San. 
Engr., Board of Water Comrs., Box 600, Denver, 
Colo. 


24—26—Alabama- Mississippi Section at Buena Vista Hotel, 
Biloxi, Miss. Secretary: Charles W. White, Asst. 
San. Engr., State Dept. of Public Health, 537 Dex- 
ter Ave., Montgomery 4, Ala. 


25-27—Wisconsin Section at Pfister Hotel, Milwaukee. 
Secretary: Leon A. Smith, Supt., Water & Sewer- 
age, City Hall, Madison 3, Wis. 

27-28—Ohio Section at Commodore Perry Hotel, Toledo. 
Secretary: F. P. Fischer, Sales Engr., Wallace & 
Tiernan Co., 812 Perry Payne Bldg., Cleveland 13, 
Ohio. 


Sept. 30-October 2—Missouri Section at Hotel Robidoux, St. Joseph. 
Secretary: Warren A. Kramer, Div. of Health, 
State Office Bldg., Jefferson City, Mo. 
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Bulletin #904, ..32 pages of data, 
photos and drawings in color descrifing the Dorrco Hydro- 
Treator ... the high-rate r treatment unit that 

gives these results 
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Write today to The Dorr Company, Engineers, 
Barry Place, Stamford, Conn., for your free copy. 
There’s no obligation. 


THE DORR COMPANY - ENGINEERS - STAMFORD, CONN 
Associoted Companies ond wes in the principal cities of the world 
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“Pee-ew! This water has an 
odor number of at least 20” 


. And if Junior’s big enough, he’ll probably reach for the 
phone and call his local water department. And remember, for 
every dissatisfied consumer who actually telephones in his com- 
plaint, there are probably 100 others just as unhappy. 


Many water plants safeguard their consumer relations by 
using Aqua Nuchar Activated Carbon in their water to keep it 
within the limits of palatability, which usually ranges from 4 to 
7 Threshold Odor units. 


rial 
CHEMICAL SALES 
division west virginia pulp and paper company 
BLDG. 2775 EAST 132nd STREET 


35 E. WACKER DRIVE BROAD & CHESTNUT STS. AT SH4KER SQUARE 
PHILADELPHIA 7, PA. CLEVELAND 


NEW YORK 17, M. Y. 20, 0. 
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Exterior view, chlorinator house 
at the Cincinnati Filtration Plant. 
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Review of the Report of the President’s Water 
Resources Policy Commission 


By Samuel B. Morris 


A paper presented on May 2, 1951, at the Annual Conference, Miami, 
by Samuel B. Morris, Gen. Mgr. & Chief Engr., Dept. of Water & 


Power, Los Angeles, Calif. 


ATER for domestic purposes fills 
the most fundamental of all wa- 
ter needs. An adequate quantity and 
quality of water for domestic purposes 
is an absolute requisite to the towns 
and cities, the farms and rural areas of 
the nation. Water is required for the 
support of life, for cleanliness, for com- 
fort and for the removal of human and 
industrial wastes. Many industries re- 
quire water in large quantities for in- 
dustrial processes and for cooling. 
This discussion, however, will not 
consider the water problem solely from 
the standpoint of domestic or industrial 
use. The only proper way to appraise 
the availability and the most economic 
development of the nation’s water re- 
sources is to consider an entire river 
and drainage area, and all needs for 
water and related land uses in that 
area. 
Water falls on the forests and pas- 
ture lands of mountainous areas, and 
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on the hills and valleys, running off 
the land to the streams and rivers. 
Rainfall and runoff cause some erosion. 
It has been so throughout geologic 
time. The physiography of the coun- 
try as we see and know it is largely 
the result of the erosion of the high 
lands and the filling in of the fertile 
valleys. Forest growth, pasture land, 
and farm land affect the quantity, dis- 
tribution and quality of the water 
which enters the soil or runs off to the 
rivers for later use by man. 
Constructing works on a river, di- 
verting water to cities and to indus- 
tries, or turning it on to lands—with 
the subsequent return of much of this 
water to the river—affects not only the 
river itself but the economy, health and 
welfare of the entire population within 
the drainage area and adjacent to the 
river. The river thus has a vital effect 
upon the people and the economy 
within the basin in much the same 
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manner that the blood supply and vas- 
cular system affect the activities of the 
human body and maintain life itself. 

The impact of the problems resulting 
from the interdependence of water and 
related land uses on the river systems 
and drainage basins of the United 
States is now recognized as being of 
deep concern to the nation. The prob- 
lems are fundamental, and, upon their 
proper solution, and the proper man- 
agement of our water resources, mil- 
lions of Americans of the future must 
depend for actual survival. 

To give the broadest consideration to 
these problems, Mr. Truman in Janu- 
ary 1950 appointed the President’s 
Water Resources Policy Commission. 
The commission’s studies, conducted 
over a period of a year, have sought to 
appraise the uses to which our land and 
water resources have been put, and, 
with consideration for the present and 
future needs of the nation, to make rec- 
ommendations for a national policy to 
guide the government’s actions. 

It may be helpful first to review the 
situation for the nation as a whole. 
Upon the’ area of the continental 
United States—about 1,935 miilion 
acres—falls an annual average of 30 in. 
of precipitation. Of this amount, 21 
in. is lost to the atmosphere by evapo- 
ration and transpiration. The remain- 
der—about 9 in., averaging 1,300,000 
mgd.—runs off to the sea. Approxi- 
mately one-third of the runoff pene- 
trates the soil to appear again in the 
form of ground water. 

Domestic uses account for about 1 
per cent of the available water supply. 
All uses, including those of industry 
and irrigation, take about 10 per cent 
of the average annual runoff, as nearly 
as is known. 

Unfortunately, there is no national 
agency which collects and publishes all 
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data on use and consumption of water, 
in the manner that the Federal Power 
Commission, for example, accounts for 
the total capacity and sales of power 
for various uses. It is something of a 
paradox that electricity, that rather 
mysterious form of energy which can- 
not be seen, can be measured more ac- 
curately and be more fully accounted 
for than the very tangible substance, 
water. 

To speak of average annual rainfall 
or runoff, however, is to overlook the 
important factors of inequalities in dis- 
tribution from area to area, and the 
great variations which occur from sea- 
son to season, year to year, or over 
long cycles of years. Much of the 
United States west of the 97th meri- 
dian, constituting the 17 western states, 
receives not 30 but less than 20 in. of 
rainfall. West of the Rockies, there 
are generally six months of summer 
with almost no rainfall, requiring the 
irrigation of crops. Some areas of the 
Far West have more than 100 in. of 
rainfall, still others have less than 5; 
some have 100 in. of runoff, some have 
none. Problems of storage, regulation 
and long distance transportation of wa- 
ter from areas of surplus to areas of 
need are usual not only in the arid 
West but frequently in the humid East, 
particularly where there are large con- 
centrations of population in cities and 
metropolitan areas. 


Natural Resources 


In the rapid growth of our nation, 
we have been profligate with its natu- 
ral resources. Timber, gas, oil, fertile 
topsoil, iron, copper and other metals 
and minerals have been exploited with 
all too little thought of conservation. 

Water, land and air are the continu- 
ously renewable resources required by 
all animal and vegetable life. The con- 
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tinuing increase in the nation’s popula- 
tion has resulted in an ever-increasing 
need for these natural resources. War 
and national defense preparations 
stimulate increased requirements and 
demands. It is not untimely, therefore, 
for the nation to give renewed interest 
and consideration to its water and re- 
lated land uses. 

The efficiency of the private enter- 
prise system has enabled our nation to 
lead the world in production. It is the 
province of government, however, to 
provide the plans and means for mak- 
ing certain that water and land will be 
continuously available. These basic 
resources will be needed to provide 
adequate forests for timber, grazing 
lands for cattle and sheep and fertile 
soils for food and fiber production to 
supply ever-increasing populations and, 
it is hoped, for ever-increasing stand- 
ards of living. During a national 
emergency this responsibility is greatly 
increased. The nation must be made 
strong enough to resist enemy attack 
and, if necessary, to wage war. To 
produce, private enterprise must have 
these fundamental natural resources in 
abundance and at reasonable cost. 

At the present time, the country is 
actively engaged in increasing its arm- 
ament. The pressure to make the best 
use of time, materials and financing to 
advance the defense effort will un- 
doubtedly reduce the immediate con- 
struction budget for federal water proj- 
ects. But this same period should give 
water supply planners the “creative 
pause” they need for collection of more 
adequate data, and for more thorough 
planning and consideration of water 
and land use policies for projects best 
designed to meet the new situation of 
expanding population and industries, 
which may be expected in the immedi- 
ate decades to come. 
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Projects 

The development of the nation’s wa- 
ter and land use policies began as a se- 
ries of individual projects : for domestic 
water supply, for irrigation, for land 
drainage, for navigation, for flood con- 
trol, for hydroelectric power, for tim- 
ber, grazing and crop production, for 
soil conservation, and for stream pol- 
lution control. These developments 
have been the work of individuals, 
corporations, municipalities and other 
local governments, and the federal 
government. Frequently dual-purpose 
projects resulted, such as domestic wa- 
ter supply with incidental power devel- 
opment. Projects of this kind were 
constructed by San Francisco and Los 
Angeles with their great aqueducts 
conveying water from the high Sierras 
and producing power through aqueduct 
hydroelectric plants. Many irrigation 
projects have also provided for inci- 
dental power development and many 
flood control and navigation projects 
have similarly served a dual purpose. 

The Boulder Canyon Project was 
the first great multipurpose water re- 
source development which combined 
most of these objectives into a single 
program. Construction of this project 
—of which the Hoover Dam is the ma- 
jor structure—began only twenty years 
ago. The dam stores nearly two years’ 
flow of the Colorado River, providing 
flood control and silt control for the 
irrigated lands adjacent to the lower 
river. It provides irrigation for a mil- 
lion acres of land, and hydroelectric 
power of more than | million kw., with 
an annual average of about 5 billion 
kw.-hr. The Colorado River aqueduct, 
built by the Metropolitan Water Dis- 
trict of Southern California, brings wa- 
ter to 32 cities between Los Angeles 
and San Diego with an aggregate pop- 
ulation of more than 34 million. Al- 
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though at present only 20 per cent of 
the capacity of this aqueduct is being 
used, the full capacity of 1,000 mgd. 
will ultimately provide water for more 
than 5 million people. This supply, 
added to local water supplies and wa- 
ters imported from the Sierras, will 
provide for a population of not less 
than 8 million on the coastal plain 
of Southern California. The Boulder 
Canyon water project, built by the 
federal Bureau of Reclamation, and 
being paid for in full by water and 
power users of the area served, is still 
one of the best examples of multipur- 
pose water developments. 


Multipurpose Projects 


Beginning in the early 1930’s and 
stimulated by the depression, a large 
number of multipurpose water projects 
were conceived, designed and begun or 
constructed by the federal government. 
These included such noted develop- 
ments as Bonneville, Grand Coulee, 
' McNary and Chief Joseph Dams on 
- the Columbia River, and Fort Peck 
and the many dams under construction 
_ on the Missouri River. These projects 
have been divided between the Bureau 
of Reclamation and the Corps of Engi- 
neers as constructing agencies. The 
Tennessee Valley Authority, and the 
- conception, planning and management 
_ of its coordinated river development, 
_ have developed the Tennessee River 
_ into a truly great enterprise, in which 
_ nearly a billion dollars have been spent 
' for flood control, navigation, hydro- 
electric power and improved land-use 
practices. 

The basic laws under which the sev- 
eral federal agencies operate are dis- 
similar and have been fundamentally 
drafted to govern single-purpose rather 
than multipurpose projects. The fiscal 
requirements for authorization and re- 
payment have varied greatly under fed- 
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eral authorizations depending, in part, 
upon the construction agency selected. 
In general, domestic and industrial wa- 
ter projects and hydroelectric projects 
have met their full costs, with interest, 
in 40 to 50 years; several domestic 
water projects have been authorized, 
however, which are to repay their capi- 
tal cost in 40 years without payment 
of interest. 

The Reclamation Law of 1902, with 
its many amendments, now provides 
that projects may be authorized if the 
cost allocated to irrigation is returned 
without interest in 40 years, plus a 10- 
year development period. In general, 
low-cost irrigation projects able to 
meet these standards cannot now be 
found. To meet increased costs be- 
yond the ability of the irrigator to pay, 
the general taxpayer has been called 
upon to subsidize such projects, largely 
by forgoing the so-called interest com- 
ponent and applying it to the retire- 
ment of the irrigation capital, by in- 
creasing power rates and by other 
means. Many bills which provided for 
specific projects also provided for 
longer periods of repayment without 
interest—sometimes as long as 75 years 
or more. Although the opportunities 
for improving the land through drain- 
age are comparable to those of irriga- 
tion, little has been done in this field 
by the national government. Land 
drainage has largely been accomplished 
by local districts. 


Flood Control 


Prior to 1936—when the first flood 
control act was adopted—the federal 
government participated in flood con- 
trol only on the lower Mississippi 
River, the Sacramento River, and Lake 
Okechobee in Florida. With the adop- 
tion of that act, the federal government 
was required to carry the entire cost 
of flood control construction, provided 


A 
2 


June 1951 


that local agencies procured the rights- 
of-way, agreed to operate the works 
and relieved the government of any lia- 


bility for damages. Only two years 
later, in 1938, the act was amended so 
that, under certain conditions in flood 
control storage projects, the federal 
government would carry the entire 
costs without any local assessment or 
contributions. 

Improvement of navigation, the pres- 
ervation of fish and wildlife, and pro- 
vision for public recreation have also 
received government consideration in 
the planning and development of water 
projects. Navigation of inland water- 
ways has been supported by the federal 
government since 1824, and the im- 
proved waterways are free from toll. 
Under an amendment to the Reclama- 
tion Law, federal expenditures for fish 
and wildlife have been declared non- 
reimbursable. Efforts have also been 
made to declare expenditures for recre- 
ational facilities, silt control, general 
salinity control, transportation and na- 
tional defense as nonreimbursable, but 
no general act has yet made such pro- 
visions. In a number of special acts 
authorizing particular projects, recrea- 
tion has been included as a nonreim- 
bursable expenditure. 

The dense industrialized population 
of such areas as the Ohio River Valley, 
where almost 50 per cent of the total 
volume of the river at low flow has 
passed through industrial processes or 
sewers, has intensified the problems of 
stream pollution control. The 1948 
Water Pollution Control Act declares 
it congressional policy to recognize the 
primary responsibilities and rights of 
the states in controlling water pollu- 
tion. A program of financial assist- 


ance by the federal government, how- 
ever, provides loans to local govern- 
ment agencies at low rates of interest, 
and allocates funds to the states for 
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investigations, research and studies on 
the control of water pollution caused 
by industrial wastes. 


Scope of Commission Activities 


Confronted with these conflicting 
and piecemeal provisions for water de- 
velopment, the President’s Water Re- 
sources Policy Commission began its 
work early in 1950. President Tru- 
man named seven men to serve on this 
commission. Morris L. Cooke, con- 
sulting engineer of Philadelphia was 
appointed Chairman. Others 
pointed to the commission were Paul 
S. Burgess, Dean, College of Agricul- 
ture, University of Arizona, a biochem- 
ist; Lewis Webster Jones, President, 
University of Arkansas, an economist ; 
Leland Olds, former member of the 
Federal Power Commission; Roland 
R. Renne, President of Montana State 
College, a land economist; Gilbert F. 
White, President of Haverford Col- 
lege, a geographer; and Samuel B. 
Morris, General Manager, Los An- 
geles Department of Water and Power, 
an engineer. 

The commission was asked to make 
recommendations for a comprehensive 
policy of water resources and related 
land use development, giving particu- 
lar consideration to : 

1. The extent and character of fed- 
eral government participation in major 
water resources programs 

2. An appraisal of the water re- 
sources priority program from the 
standpoint of economic and social needs 

3. Criteria and standards for evalu- 
ating the feasibility of such projects 

4. Desirable legislation or changes in 
existing legislation. 

The commission met in Washington 
in January 1950 and organized a staff 
of about 50—largely gathered from 
federal departments and bureaus and 
universities—into a series of commit- 
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tees in each major field of inquiry, such 
as basic data, coordination of planning 
and projects, water resources policies 
involving land use, and economics of 
inland water navigation. One com- 
mittee was to evaluate selected water 
resources projects already constructed, 
recording experiences of the success or 
failure of such projects as guides to 
future project selection. One of the 
very important committees was on 
water law. The chairman of almost 
every committee was a ‘staff member 
of the commission. 

At its first meeting the commission 
decided to open its discussions to every 
available angle of public and private 
opinion. ” The commission sought to se- 
cure technical, economic and social in- 
formation from a variety of sources. 
Questionnaires were sent to the facul- 
ties of many colleges and universities, 
to each of the 48 governors, to depart- 
ments and bureaus of the federal gov- 
ernment, to engineering, economic and 
scientific societies. 

Eight field conferences were held in 
widely separated areas: Sioux City, 
Iowa; Spokane, Wash.; Berkeley, 
Calif.; Denver, Colo.; Fayetteville, 
Ark.; Columbus, Ohio; Springfield, 
Mass.; and Atlanta, Ga. More than 
2,000 people attended the regional 
conferences and 500 individuals com- 
mented on various phases of water 
resources development programs and 
policies. 

Before recommending a course of ac- 
tion for dealing with the country’s wa- 
ter resources, the commission studied 
the needs of selected regions, and 
sought to determine the possible effects 
of proposed policies upon those regions 
and the communities within them. 
This was done by studying ten river 
basins, selected for their diversity of 
size, hydrology, economic needs and 
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water development possibilities. The 
basins selected were the Columbia, 
Central Valley of California, Colorado, 
Rio Grande, Missouri, Ohio, Tennes- 
see, Alabama-Coosa, Potomac and 
Connecticut. For each of these basins, 
representing all the major sections of 
the United States, the interested fed- 
eral agencies were asked to pool their 
information and experience in defining 
the problems and in suggesting pro- 
grams which might be expected to con- 
tribute most to their development. In 
these cooperative appraisals the com- 
mission brought all of the accumulated 
findings to bear, including hundreds of 
state and federal surveys. From these 
have come a series of ten portraits 
which are printed in the second volume 
of the commission’s report. 

The first volume of the report, com- 
prising 445 pages, was filed December 
1, 1950 under the title, A Water Policy 
for the American People. A summary 
of recommendations in the form of a 
24-page pamphlet was released with 
the first volume on December 17. Vol- 
ume 2, Ten Rivers in America’s Fu- 
ture, comprising 801 pages, and Vol- 
ume 3, Water Resources Law, 777 
pages, were both released during Feb- 
ruary 1951. The commission has com- 
pleted its work, including the draft of 
a proposed Water Resources Act 
which has not yet been released. The 
commission considers itself discharged. 


Recommendations 


The Water Resources Policy Com- 
mission early came to the conclusion 
that the river basin should be the fun- 
damental unit for comprehensive plan- 
ning of water and related land uses. It 
recommended that a uniform policy be 
applied to all water and land use de- 
velopment regardless of which federal 
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agency might have jurisdiction. This 
procedure, of course, would be simpli- 
fied if the recommendations of the 
‘ Hoover Commission were adopted. It 
will be recalled that the Hoover Com- 
mission’s task force recommended that 
a new natural resources department be 
formed and that all water resource 
agencies be placed in the new depart- 
ment under an administrator of cabinet 
status. The Hoover Commission itself 


simply recommended that all federal 
water resource agencies be placed in 
the Department of the Interior. 


Organization and Procedure 


President Truman’s instructions to 
the Water Resources Policy Commis- 
sion asked that it confine its studies 
and recommendations to matters of 
policy, leaving out organization, which 
the Hoover committee had_ studied. 
The Water Resources Policy Commis- 
sion did find it necessary, however, to 
make some organizational recommen- 
dations without necessarily requiring 
changes in the existing structure of fed- 
eral agencies charged with water re- 
sources development. One recommen- 
dation calls for the creation of river 
basin commissions composed of repre- 
sentatives of the states and federal 
agencies involved, under the guidance 
of an independent chairman appointed 
by the President. The commissions 
would be responsible for securing fed- 
eral, state and local cooperation in com- 
prehensive plans for the best utilization 
of the water and land resources of each 
river basin, and would coordinate the 
work of all federal agencies operating 
in the basins. 

Another recommendation proposes a 
federal board of review which would 
coordinate the functions of the river 
basin commissions, prescribe uniform 
standards of evaluation, authorization 
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and reimbursement, and assure the car- 
rying out of a single, uniform national 
water resources policy. The board of 
review would study and evaluate all 
requests for authorization of surveys, 
plans, projects or programs before they 
were submitted to the President for 
transmission to the Congress. Proj- 
ects would only be authorized by acts 
of Congress. 

Each river basin commission would 
prepare estimates of the cost and an- 
ticipated benefits, both direct and indi- 
rect, of projects. In addition to a 
statement of all monetary costs and 
benefits, each commission would de- 
scribe such other costs, detriments and 
benefits as are not subject to monetary 
evaluation for transmission to the 
board of review. 

The board would submit annual re- 
ports consolidating basin committee re- 
quests. It would continually survey 
all federal legislation and functions af- 
fecting water resources development, 
with a view toward seeking legislative 
changes to eliminate conflicts and in- 
consistencies and improve the nation’s 
water and land resources continuously. 

Another recommendation calls for a 
standard, uniform system of account- 
ing which would show—at the project 
level, the river basin level and the na- 
tional level—the capital, operation and 
maintenance costs, and their allocations 
to each of the various uses, such as irri- 
gation, domestic water supply, power 
and flood control. All capital, opera- 
tion and maintenance, and interest costs 
would thus be shown clearly by proj- 
ects, and would also be aggregated by 
basins. The recommendation em- 
phasizes financial accountability and 
stresses local and state participation 
not only in the planning and adminis- 
tration of projects but in contributions 
toward their cost. 
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Repayment of Project Costs 


The Water Resources Policy Com- 
mission recommends that certain prin- 
ciples govern repayment on new water 
resources projects. 

Domestic and industrial water sup- 
ply. If works supplying water for 
domestic and industrial use—essen- 
tially a matter of local concern and 
responsibility—are constructed by the 
United States, the beneficiaries should 
repay the entire allocation of cost to 
these uses within 50 years, with in- 
terest equal to that paid by the federal 
government on long-term loans. 

Power. Beneficiaries of power proj- 
ects should repay their full cost, with 
interest, in 50 years. The policy 
should be the same for domestic and 
industrial water supply. 

Reclamation. Reclamation by either 
irrigation or drainage should be on 
an equal basis, and the beneficiaries 
should repay the United States—with- 
out interest and within their maximum 
ability to pay—the cost allocated to ir- 
rigation or drainage. The benefited 
states and local areas should reimburse 
the federal government through the or- 
ganization of conservation districts or 
through other means by which states 
and local agencies may share in the 
cost of irrigation development and 
flood control. 

Flood Control. The present policy 
under which the federal government 
carries all flood control costs is not en- 
dorsed. The cost of flood control 
should be borne in part by the states 
and local governments, through the 
formation of flood control and conser- 
vation districts, and payments should 
be made to the United States without 
interest, within their ability to pay, as 
for reclamation. 

Navigation. The federal govern- 
ment should not improve the navigabil- 
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ity of rivers merely to reduce railroad 
rates. The commission believes that, 
as important additions to transporta- 
tion facilities, waterways should be 
built and improved if such action is 
economically desirable. If waterways 
can properly carry their costs and haul 
goods at lower rates than the railroads, 
they should do so. Railroad rates 
should not be lowered on rail lines 
paralleling waterways and increased on 
rail lines which do not parallel water- 
ways. If and when water and rail 
transportation rates can be fixed, the 
commission believes that on a cost 
basis, tolls should be charged on inland 
waterways, in order that water traffic 
may bear its just portion of the cost 
of river projects allocated to the im- 
provement of navigation. 

Recreation, Fish and Wildlife. Mul- 
tipurpose water projects providing, in 
part, for recreation, fish and wildlife 
should have their capital allocations to 
these fields met out of general govern- 
ment taxes, except to the extent that 
revenues are derived from fees and 
charges. An exception also seems jus- 
tified if recreational facilities are pri- 
marily of local significance ; such costs 
should be borne by the local interests 
benefiting. 

Stream Pollution Control. The 1948 
pollution control law should be contin- 
ued, maintaining pollution control as a 
responsibility of state and local govern- 
ment. The federal government should 
loan money at a low rate of interest to 
permit both state and local governments 
and industry to mitigate pollution 
problems, and the federal government 
should lead in scientific and technical 
investigations to determine improved 
methods of pollution control, particu- 
larly against dndustrial contamination. 
After ten years a reexamination should 
be made to determine the effectiveness 
of the 1948 pollution control law. 
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The Water Resources Policy Com- 
mission has made no estimate of the 
probable cost of the nationwide coordi- 
nated programs which it recommends. 
Table 1, however, gives the costs in- 
volved by the water resources plans 
and proposals of existing federal agen- 
cies as they were reported to the Sen- 
ate in 1948. Allowance must be made 
for subsequent increases in cost. 


Agricultural Policies 


Many questions are asked about 
agricultural surpluses and the heavy 
drains on the federal treasury for sup- 


T° 3LE 1 
Capital Cost of Federal Water 
Resources Projects * 
billions 
Completed to date $5 
Under construction 5 
Planned and available for 
authorizations 
Proposed at a later date 


* Taken from 1948 report to the Senate. 


port of agricultural prices, which run 
into billions of dollars. The commis- 
sion is in full agreement that the pro- 
gram for bringing new lands under cul- 
tivation should be geared to the neces- 
sities of agricultural production. At 
present, there are 375 million acres of 
crop land and over 600 million acres of 
forest land, of which 350 million acres 
are grazed. The total area grazed is 
1,052 million acres. It requires several 
acres of grazing land to produce the 
equivalent of an acre of crop land. The 
Department of Agriculture estimates 
the present total agricultural and graz- 
ing land as equivalent to 542 million 
acres of crop land. 

The acreage required to provide feed 
for draft animals has been reduced 
from a peak of 90 million acres before 


WATER RESOURCES REPORT 399 


tractors came into common use to the 
present productive area of 30 million 
acres. It is expected that this area will 
be further reduced by the continuing 
substitution of machines for animals, so 
that an ultimate reduction to 12 million 
acres may be expected. 

It is difficult to estimate the losses of 
acreage and fertility caused by erosion 
of topsoil. Observations on test plots 
have shown a loss of soil as great as 
100 tons per acre in a single storm. 
During one storm in Southern Cali- 
fornia in 1938, there was a measured 
average erosion in the San Gabriel 
Mountains of the Angeles National 
Forest of 50,000 cu.yd. per square mile, 
with record drainages showing as much 
as 100,000 cu.yd. per square mile. 
There is no adequate record of the rate 
at which crop lands have been lost 
through erosion. 

A person flying across the United 
States cannot help but see how the 

lighting fingers of erosion are extend- 
ing into farm lands, particularly west 
of the Mississippi River. On the other 
hand, improved farm practices, contour 
plowing, terracing of slopes and better 
strains of seed have actually increased 
the yield per acre of crop lands in the 
past decade. 

One of the highly uncertain factors 
in the problem is that of agricultural 
export, which for the past decade has 
been requiring the produce of from 40,- 
000,000 to 50,000,000 acres. 

It is estimated that the nation’s pop- 
ulation will continue to increase as it 
has in the past decade, producing a 
population of 170,000,000 by 1960, and 
190,000,000 by 1975. In the last ten 
years, the growth of the Pacific Coast 
states has resulted in a population in- 
crease of nearly 50 per cent, and the 
seven far western states have had gains 
of from 25 to 50 per cent. East of the 
Mississippi, however, the largest gains 
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have been limited to approximately 15 
percent. It is evident that the greatest 
population upsurge in the nation’s his- 
tory is occurring in the West, where 
rainfall and runoff are below the aver- 
age for the rest of the country. 

The Water Resources Policy Com- 
mission strongly urges continuing sur- 
veys and studies which would reveal 
the amount of additional crop acreage 
required. It is possible that additional 
acreage by land drainage can be se- 
cured for less cost than would be en- 
tailed by much of the proposed irriga- 
tion. The commission concludes, on 
the basis of the best information avail- 
able, that the rapidly increasing popu- 
lation, coupled with a probable contin- 
ued rise in living standards, will wipe 
out present surplus crop conditions 
and require substantial additions to 
crop acreage. 


Water Law 


The Water Resources Policy Com- 
mission was fortunate in having a staff 
of legal consultants, drawn largely 
from federal departments acting under 
the chairmanship of Bernard A. Foster 
Jr., special counsel to the Federal 
Power Commission. This committee 
of lawyers prepared Volume 3 of the 
Water Resources Report, entitled Wa- 
ter Resources Law. The constitu- 
tional considerations under which the 
United States has engaged in water re- 
sources development under its com- 
merce power, proprietary power, war 
power and general welfare power, and 
under equitable apportionment and in- 
terstate and international compacts are 
reviewed in this most useful document. 
A comprehensive study of existing 
legislation has been developed for all 
water uses. 

Water is a property right which is 
subject to the laws of many states. 
The humid states adhere to riparian 
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doctrine and English common law, 
whereas the seventeen western states 
observe the appropriative principle, 
“First in time is first in right.” Cali- 
fornia and, to a limited extent, the state 
of Washington operate under both the 
riparian and appropriative doctrines. 
The legal report reviews the water law 
of the seventeen western states in 
a section prepared independently by 
Wells A. Hutchins of the Department 
of Agriculture. 


Summary 


America has been richly endowed 
with natural resources: extensive and 
varied forests, fertile lands and an 
abundance of minerals and fuels be- 
neath the soil. Although many proj- 
ects have been constructed to conserve 
and utilize water and land resources, 
the design, operation and financing of 
present federal, state and local pro- 
grams fall far short of the opportuni- 
ties and necessities for the future. 

With the continued increase in pop- 
ulation, much greater demands for wa- 
ter and land use development will un- 
doubtedly occur. As shown in the 
compilation of water resource project 
costs (Table 1), projects planned and 
proposed but not yet authorized ac- 
count for at least five times the total 
expenditures made to date plus the es- 
timated costs of those under construc- 
tion. Accumulated experience with 
nationwide programs offers intelligent 
guidance for the wise planning of river 
developments and for obtaining essen- 
tial basic data. As most river basins 
are relatively undeveloped, there is still 
time to make the necessary plans and 
develop coordinated programs of wa- 
ter resources development. There is a 
sobering finality in the construction of 
river basin development, and it be- 
hooves us to be sure we are right be- 
fore we go ahead. 
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Water Policy as the Engineers See It 
By Abel Wolman 


A paper presented on May 2, 1951, at the Annual Conference, Miami, 
by Abel Wolman, Prof. of San. Eng., Johns Hopkins Univ., Baltimore 


18, Md. 


HAVE a somewhat disagreeable 

task to perform, certainly one which 
an engineer does not ordinarily under- 
take without a great deal of misgiving. 
I plan to depart somewhat from the 
strictly factual engineering features of 
national water policy and move into an 
area largely dominated by considera- 
tions of social philosophy. That I do 
so with a great deal of misgiving: is, 
first, because it is not too familiar a 
field and, second, because it lends itself 
so easily to recrimination and to attack. 

It is necessary to undertake the task, 
however, because, after long interest 
and experience in the field of water pol- 
icy, I feel that we have moved some- 
what beyond matters of engineering de- 
cision and must confront ourselves with 
problems of social philosophy. As 
General Chittenden of the United 
States Army pointed out many years 
ago, in discussing the problems of the 
Mississippi Valley, the greatest and 
most troublesome issues are not those 
calling for engineering decisions and 
diagnoses, but those created by the at- 
titudes of man. 

I want here, too, to add a disclaimer 
for myself. After having spoken on 
this topic in many areas of this coun- 
try over a period of almost twenty 
years, I find such a disclaimer neces- 
sary. Whenever such criticisms as I 
feel I must make here are presented, 


friends of mine want to know what has 
happened to me. The interpretations 
I hear from friends and enemies are 
various, but all wonder what has hap- 
pened to Abel Wolman: Is he against 
the “common good”? Thus I make 
this disclaimer because I want to assure 
everyone that I am “for” the common 
good; although I find that there are 
many ways of approaching it—some of 
which I find desirable and others of 
which I think are full of danger. 

Whatever my comments here, they 
are not the result of having been dis- 
appointed in love—one of the additional 
diagnoses on the part of my more be- 
nevolent friends. That will not ac- 
count for it. I may, of course, have 
hardening of the arteries, which others, 
perhaps less benevolent, have associ- 
ated with their diagnosis. 

In passing, I might also say that I 
am not against federalism. I recog- 
nize—and have recognized all my life 
—that there not only is a place for fed- 
eral action, for stimulation, for integra- 
tion on the part of a federal government 
of a great country such as ours, but a 
major necessity for it. And those com- 
ments I shall make upon increasing 
federalism are made within the frame- 
work of an understanding and accept- 
ance that there is an important oppor- 
tunity, necessity and responsibility for 
federal government. 
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The Road to Confusion 


I want to add two more observations : 
First, I have learned not to pick out 
scapegoats in the problem of national 
water policy. It is very easy to say 
that the difficulties we are in are the 
fault of the Bureau of Reclamation, the 
Corps of Engineers, the Federal Power 
Commission, or the like. I think that 
is a shallow diagnosis. Those agencies 
are literally agents, or even victims, of 
national legislation. I want to pin the 
responsibility for the kind of difficulty 
in which we do find ourselves where I 
believe it belongs. It belongs on Con- 
gress, and, in turn, it belongs, of course, 
on every man and woman in this coun- 
try. It is undesirable as well as inac- 
curate to use the easier route of charg- 
ing agencies that have been created for 
certain purposes—frequently competi- 
tive—with the responsibility for lead- 
ing us into a disorderly set of circum- 
stances. 

The scapegoat is neither the Demo- 
cratic nor the Republican party. Those 
of you who are on the side of either of 
these political philosophies can take no 
great cheer in the fact that “if the Re- 
publicans had been in” or “if the Demo- 
crats had been in,” there would have 
been no problem in national water pol- 
icy. That, I think, is even shallower 
bunk than the original diagnosis. Need 
I recall to you the fact that the Rivers 
and Harbors Bill of the last session of 
Congress was almost unanimously ap- 
proved by both parties with only six 
dissenting votes in the entire two 
houses? No, there is no solace in the 
feeling that, if one party or the other 
had been in power, those situations 
would have been resolved with the 
greatest of ease. It isn’t true. 

Now let me come to the factual situa- 
tion which Mr. Morris has described 
with such skill and with such experi- 
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ence and in such detail. He pointed 
out to you in the last part of his docu- 
ment the size of the enterprise with 
which we will be confronted over the 
next few years. I might add to his 
comment that, prior to 1947, in a pe- 
riod of approximately 150 years of our 
national history, we spent less money 
in the water resources field in this 
country than in the period—as yet, not 
quite four years—since 1947. Al- 
though I am accustomed now to speak- 
ing in terms of expenditures which are 
quite unfamiliar, if not unintelligible 
to me in a personal sense—that is, in 
ten to the eighth or ten to the ninth 
power dollars—one of the difficulties in 
viewing the national water policy scene 
is that it is so great, that it is so com- 
plex and that it is so expansive in ge- 
ography as well as in dollars that it 
becomes a challenge to any single indi- 
vidual or group of individuals to evalu- 
ate and to appraise, and to be able to 
distinguish between the relative good 
and bad. 

What about orderliness in the devel- 
opment of a national water program? 
That’s a good homely Anglo-Saxon 
term, which I like. But it is not found 
in the national water resources develop- 
ment program, Engineers are taught 
to have a sense of orderliness, they like 
to see “the data.” They are even ac- 
cused of being so quantitative that they 
become nonhuman. I do not think the 
accusation is fair. They should be 
quantitative ; as a matter of fact, they’re 
the last surviving quantitative “In- 
dians” in this country. And it would 
be even a greater calamity if their quan- 
titative evaluations and diagnoses and 
appraisals were to go by the board be- 
cause of the charge that they are either 
antisocial or antihuman. 

“Orderliness” is the survival of a 
technique which is highly essential to 
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our purposes. The President’s Water 
Resources Policy Commission made a 
very interesting comment on this just 
last year: “There is today no single 
uniform federal policy covering com- 
prehensive development of water and 
land resources.” Consider that state- 
ment in light of the fact that forty years 
ago President Theodore Roosevelt said 
that he knew of no more distinguished 
mismanagement in the history of our 
nation than the mismanagement of 
rivers. That was in 1909, and it has 
been stated in messages by every pres- 
ident of this country since that time, 
Republican and Democrat alike. 


Dilemma in Anachronism 


That would seem to indicate that we 
are in a kind of social dilemma, a kind 
of social morass, from which it seems 
difficult for us to escape; and I find, 
incidentally, that the Water Resources 
Policy Commission itself had difficulty 


in escaping in some important consid- 
erations which I hope to enumerate. 
Why do we get so excited about this 
—aside, of course, from the ten to the 
ninth power potential dollar expendi- 
tures? There are other reasons. 
Since 1934 there has been a tremendous 
acceleration of federal expenditure in 
the water resources development field. 
The acceleration took place in a period 
of recurring stresses, recurring dilem- 
mas, which were not associated so 
much with water resources develop- 
ment as with economic stress and ca- 
tastrophe. The period from 1934 to 
1942 was perhaps the worst period in 
which to make major national deci- 
sions, yet most of the fundamental ones 
in water resources development were 
made in that period of stress and high 
emotion. Thus, I might say that my 
present position is a reaffirmation of 
my position in 1936, when I appeared 
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personally before the President of the 
United States and attempted to have 
him resist the flood control resolution 
which, for the first time, abandoned the 
concept of major financial contribution 
by local areas. I felt, then, as a mem- 
ber of the National Water Resources 
Committee, that it was a great mistake 
which would lead to extravagant ex- 
penditure. And it has. 

The national expenditure in flood 
control operation since that time has 
gone up almost a hundredfold. I as- 
sociate much of that rise, not with the 
increasing damage due to floods, but 
with a change in social attitude coming 
out of a period of high emotion. I wish 
that we had not had high floods in the 
late 1930’s and that we had not had the 
maximum droughts during the same 
period of economic depression; it 
would have saved us billions of dollars 
for the future, and, of course, we would 
have hung on longer to what I feel is a 
necessary prerequisite to careful ex- 
penditure—that is, local responsibility 
for reimbursement. 

Flood and drought in that period 
also brought into play the grant-in-aid 
philosophy, to my mind—and I know 
this comment will cause many of my 
friends either to walk out of the room 
or write me off as a decrepit conserva- 
tive—one of the great influences to- 
ward hasty expenditures in national 
operations today. The grant-in-aid 
principle has many merits. Its de- 
merits arise from misapplication, abuse 
and unnecessary extension. 

The Reconstruction Finance Corpo- 
ration provides an example of abuse of 
a sound principle. It was also born 
out of depression philosophy and had a 
purpose at that time. As Herbert Hoo- 
ver said in his recent testimony on 
RFC, it is difficult to understand its 
purpose in what I would describe as 
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the present age of fiscal “vitamins’— 
where we have nothing approaching a 
depression, where we have an excess 
of money, where we have sources of 
cash that seem so extensive they are 
hard to stem. What is the purpose 
now of using a philosophy that came 
out of 1933 and 1934? 


RFC and Chamber of Commerce 


I want to rehearse for those of you 
who didn’t read former President Hoo- 
ver’s testimony what this system of 
easy money on a federal basis has led 
to in the RFC. Then I want to go to 
the opposite extreme and see what it is 
leading to in such a group as the U.S. 
Chamber of Commerce, to give you the 
other side of the picture. The latter 
social philosophers are falling into the 
same trouble, because they do not want 
to see the bandwagon go by without 
having industry, too, get on it. 

Mr. Hoover presented an analysis 
of where some RFC loans went—loans 
that came out of your pocket and out 
of mine. There were 39 loans for ho- 
tels. Just what total social public serv- 
ice that supplied I don’t know. My 
own feeling is that if I want to engage 
in operating a hotel I want to know 
which hotel it is and where my money 
is going for it. I was not consulted; 
I merely found myself in the hotel busi- 
ness—through my income tax. 

Fourteen of these loans—and, inci- 
dentally, not the $10,000 ones but those 
in the millions—went to hard and soft 
drink manufacturers. That’s an amaz- 
ing place to inject federal stimulation. 

Eighteen loans went to theaters and 
bowling alleys. Now, I am an advo- 
cate of the arts. I’m in favor of thea- 
ters—not so much of bowling alleys as 
I’m an inferior bowler—but again I 
feel I should exercise my selection in 
a strictly personal, direct fashion. I 
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want to know which bowling alley I’m 
subsidizing. I don’t want it done for 
me without my knowledge. 

In addition, we had a series of loans 
—and this I know must have been very 
appealing to the women taxpayers—to 
beauty parlors out of federal money. 
To me this is an astonishing degrada- 
tion—not from the viewpoint of morals 
and ethics, because that’s very subtle, 
but a degradation in public policy. 
Women, however, need not be too up- 
set as we had a parallel set of loans to 
poolrooms, not concealed as any other 
type of public service—just poolrooms. 
I guess their social value comes under 
recreation and wildlife. 

Now, I’ve kept for last a single loan. 
Its amount was large, incidentally, and 
it may have had as its purpose certain 
medicinal values. The RFC made a 
loan to a snake farm. Perhaps I 
should not have jumped to the conclu- 
sion it was for medicinal purposes; it 
may have been a religious matter. But 
why on earth that 1932 institution, 
which did a marvelous, a valid and a 
necessary job when it was organized, 
should be so abused, it is difficult to 
say. 

Turn, now, to the Chamber of Com- 
merce. In its policies of 1951, under 
the heading of “Water Resources De- 
velopment,” it cannot resist pointing 
out that, if the federal government 
gives loans and grants-in-aid to mu- 
nicipalities for stream pollution abate- 
ment, it should also provide that in- 
come tax deductions be made available 
to private industry for stream pollu- 
tion abatement work. There’s nothing 
wrong in that philosophy, but how far 
does everybody want to go? Is there 
anything that should remain either for 
local responsibility or payment or for 
private initiative and payment when 
all kinds of people whittle it away ? 
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Water Resources Issues 


Now, what are the issues in the 
water resources field? They include: 
What kind of federal participation 
should there be in this field? (That’s 
a simple question but very difficult to 
answer.) How do you appraise the 
validity of an enterprise? How do you 
choose between water enterprises and, 
more important, how do you choose 
between a water enterprise and any 
other of a dozen kinds of functions in 
this country? How does the water 
enterprise rate against a hospital or a 
school or a public highway? That’s 
the problem. 

What is the wisdom of the existing 
and proposed legislation? I have al- 
ready referred to the fact that we have 
a competitive set of situations. What 
should we do about that—how do we 
determine feasibility ? 


The EJC Principles 


The Engineers Joint Council cre- 
ated a panel at the request of the Presi- 
dent’s commission, in January 1950. 
It summoned the advice of about 
eighty U.S. engineers of all types of 
experience, and it posed these ques- 
tions to them in general terms. The 
report was filed with the President’s 
commission. It was long and to most 
people dull, and perhaps no one had 
time to read it, but I want to call to 
your attention just three principles 
that the Engineers Joint Council com- 
mented on—three fundamental princi- 
ples. The council felt that in most 
undertakings one should insist upon 
local responsibility and local autonomy 
as far as possible. Everybody is aware 
you cannot do it completely; every- 
body is aware that, as the jobs increase 
in size and complexity, they become 
further and further away from local 
understanding and responsibility. 
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The council came out, secondly, for 
the fundamental principle of quantita- 
tive appraisal. That is a very un- 
popular thing. I am confronted all the 
time by the Bismarckian phrase that, 
although this project shows itself to be 
pretty low in visible benefits from an 
engineering standpoint, you ought to 
build it because it’s for the common 
good. I have seen that deterioration 
running all through the fabric of our 
appraisal. The Engineers Joint Coun- 
cil thinks we ought to get back—even 
if we eventually throw it in the waste- 
paper basket—to an appraisal sheet, a 
quantitative relation between costs and 
benefits. In a period of less than 
presented that had a_benefit-to-cost 
has dwindled to minus two. There 
was a time, of course, when no Corps 
of Engineers’ project came in without 
such an evaluation. And as a general 
round figure, a project would have to 
have a ratio of benefit to cost of 2 to 1 
before it would be recommended. I 
have seen that disappear. The ratios 
first dropped to 1 to 1, and then below. 
I recall the first time a project was 
presented that had a_benefit-to-cost 
ratio of 0.5 to 1. I was still Chairman 
of the Water Resources Committee and 
I said, “How do you get this way?” 
“Well, we recommend this because of 
imponderables.” Now “impondera- 
bles” means all those things you cannot 
evaluate. There are a lot of impon- 
derables, and, before | am attacked, 
there are many good reasons for doing 
things that do not quite reach a satis- 
factory ratio of benefits to costs. But, 
I say, isolate them, put them down in 
another column. Let’s see what they 
look like, let’s see what “national de- 
fense” means. All kinds of things 
come in under the label of “national 
defense’’—that’s another difficult prob- 
lem to evaluate and I’m not the person 
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to do it. But I like to see on the right- 
hand side and on the left-hand side 
what it costs to build concrete struc- 
tures. That we still know how to do, 
and I think we ought to continue to 
do it. 

The council report had a third 
axiom which I think is worth repeat- 
ing time and time and time again. 
There is a limited amount of money 
available for projects. It’s astonishing 
to say that there are self-limiting 
amounts of money even in a great 
country such as ours, which is the 
richest and, I might add, the most 
blessed country I know. Even here 
there’s a limit to the availability of 
money. The council felt it necessary 
to point out that that axiom was wiped 
out by some kinds of social philosophy. 
I do not care whether it is money or 
wampum or what medium of ex- 
change, it is still necessary to pay 
something for what we buy. It might 
be nicer if we didn’t have to, but even 
Uncle Sam has to get the money from 
us when he spends. 

At this point, I want to review the 
list of people who participated in the 
public water supply and stream pollu- 
tion abatement work. They were 
J. H. Allen, M. B. Cunningham, J. C. 
Frye, R. E. Lawrence, F. W. Mohl- 
man, S. T. Powell, A. M. Rawn and 
A. D. Weston. Louis R. Howson is 
the chairman and L. H. Enslow, the 
Coordinator. They came out flatfoot- 
edly for local repayment, they came 
out flatfootedly for preserving the re- 
sponsibility where it has always been 
and where it is most likely to produce 
the greatest saféguard against wasteful 
expenditure. 


Critique on the Commission Report 


Returning to the President’s Water 
Resources Policy Commission docu- 
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ment, I know that my friend Mr. Mor- 
ris will forgive me some comments, 
because I understand that I am one of 
the two people who have read Volume 
I. It is not a competitor of Forever 
Amber. It’s an exciting document, but 
not bedtime reading in the same sense 
as some other volumes I know. In 
turning to the document, however, I 
want to report reactions which are not 
only my own but those of the nine sub- 
committees of the Engineers Joint 
Council. They have reviewed that 
document in detail. They have picked 
out paragraph after paragraph, and 
have made their comments, good and 
bad, straight down the line, on all of 
the functional features. That docu- 
mentation will not be published, but 
will. be available if and when the Con- 
gress views proposed legislation. 

What are the findings? One thing 
they find—the book has some 770 
pages—is a sharp contrast between the 
enunciation of the principles and the 
implementation of the policy that 
should follow from the principles. 
That is a general comment, a rather 
severe comment which probably stems 
from the fact that the volume is large 
and the subject complex. Possibly the 
document may have been assembied by 
a variety of people so that consecutive 
page statements are not in complete 
accord with a prior statement of prin- 
ciple. There are a number of such 
inconsistencies. 

A second criticism is that they find’ 
it difficult to follow the reasoning 
which perpetuates a bad policy for one 
function, such as irrigation, and rec- 
ommends the correction of a similar 
bad policy in another function, such as 
navigation. The general reader and, 
I rather suspect, the congressman, will 
find it difficult to determine why it is 
so obvious that, in irrigation, it’s all 
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right to waive interest but in naviga- 
tion, in which both principal and inter- 
est have always been waived, it is not 
and we should now see to it that, by 
a toll system, we get both principal 
and interest back. Because irrigation 
has grown up since 1902, it did not 
appear to the council that subsidy 
should be perpetuated indefinitely, par- 
ticularly in view of the fact that in 
irrigation undertakings, repayment has 
been consistently whittled down for a 
period of half a century until, within 
the next ten years, it may reach the 
vanishing point. Such proposals are 
inconsistent with the sound statement 
in the same report, that: “A subsidy 
always results in private gain at public 
expense.” It is difficult to understand 


why an Eastern farmer must buy his 
farm, at his own expense, on a mort- 
gage loan to be repaid in full with 
interest, while a farmer in another part 
of the United States may now be sub- 


sidized almost 100 per cent on his 
water supply. 

What is the basis of that philosophy 
except the desire to develop the coun- 
try?’—a desire we find getting more 
and more tenuous. I might say, here, 
too, there is a sharp difference of opin- 
ion, which I think ought to be resolved 
on the factual grounds of whether we 
need any more agricultural land. As 
Mr. Morris has pointed out, the com- 
mission finds that we do need more 
land. The expert panel on EJC finds 
we do not. It ought to be possible to 
resolve that issue. The council also 
made population estimates and they 
checked fairly well with the commis- 
sion’s. The council made detailed in- 
ventories on available lands in this 
country and the opportunities for ex- 
port, and arrived at the fact that we 
do not need to open up such vast tracts 
of land, particularly against, as Mr. 
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Morris pointed out, an increasing per- 
acre cost. 

Some now propose to develop land 
at a cost of $1,000, $1,500 or $2,000 an 
acre when no amount of mental gym- 
nastics will disclose that it will have a 
final value of more than $300 an acre 
after the water has been made avail- 
able. For whose common good is that ? 
Such enterprises run, incidentally, not 
into millions, but into hundreds of 
millions of dollars in cost. 


More Inconsistencies 


We find a sharp inconsistency in the 
statements in the President’s commis- 
sion document suggesting the neces- 
sity of preserving local responsibility 
and then suggesting basin structures 
which are so largely dominated by fed- 
eral personnel, and by a chairman ap- 
pointed by the President of the United 
States. Only in language has that 
preservation of local responsibility 
been assured, whereas in fact it would 
be practically nonexistent. 

The commission pays only lip serv- 
ice to quantitative estimating of costs 
and benefits. It handles that objective 
in principle with such clearness that 
nobody can take issue with it, but later 
on, in effect, it says, “We don’t mean 
positively” when it states: “The prin- 
ciple of full reimbursement has ceased 
to be useful or necessary.” We find 
the statements quite inconsistent. 
Later on, the commission says that, 
after all is said and done, when you 
have made the evaluations, the deci- 
sions on any project should rest on 
social good. 

If decision rests on as general a con- 
cept as social good, any project quali- 
fies, because any project has some 
values to somebody. The number may 
be small, the unit cost high, but they 
certainly have some value. The impact 
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of the socially desirable and the impon- 
derable unfortunately runs through 
the reports so extensively that it viti- 
ates to no inconsiderable extent many 
affirmations of sound principles. 

The commission recommends federal 
pollution abatement loans to local sub- 
divisions of government at 2 per cent. 
Such loans are provided for in the ex- 
isting stream pollution abatement act. 
Why we need federal loans for pollu- 
tion abatement is beyond me. The 
country has lots of money, and, inci- 
dentally, I might say, many states and 
many municipalities have a better bud- 
get balance than the federal govern- 
ment. We have the ridiculous situ- 
ation of a state, not far from my own, 
which asked the federal government 
for a grant of $75,000 for a design for 
a building. It has an annual budget 
of $175,000,000 and a surplus. Why 
does it go to Washington? When it 
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was informed that when it built the 
building it would have to reimburse 
the $75,000, it withdrew the request. 
That’s not poverty—that’s a degrada- 
tion of state and local responsibility. 
It’s a sad example, which can be multi- 
plied many times. 

The President’s commission recom- 
mended certain important adjustments 
in legislation. The legislative pro- 
posals have not been published. Why, 
I do not know. If we are not able to 
see them now, perhaps we will never 
be able to see them in their original 
form. They are going through the 
various federal agencies for adjustment 
and revision. Whether a composite 
piece of legislation, possibly bearing 
little resemblance to the commission’s 
recommendations, will result, we do 
not know. The commission’s proposed 
legislation in its original form should 
be made available for study. 


2 
\ 
| 
J 


Objectives of a National Water Policy 
By Malcolm Pirnie 


A paper presented on May 2, 1951, at the Annual Conference, Miami, 
by Malcolm Pirnie, Cons. Engr., Malcolm Pirnie Engrs., New York, 
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NATIONAL water policy must 

recognize that water is the one 
great natural resource immediately es- 
sential to the life of both plants and 
animals, that it derives its energy from 
the sun, and is, above all other natural 
resources, the most essential to the ex- 
istence of man upon the earth. It is 
unique in that it is recurring by precipi- 
tation, it is pure in each recurrence, 
and it is not conserved by nonuse. 

When precipitation descends to the 
earth, the raindrops absorb oxygen 
from the air, and carbon dioxide, which 
is present from combustion of hydro- 
carbons, on the land. Such water in 
the soil, together with sunlight, is the 
basic component of vegetable life. 

The quantities of water on the sur- 
face of the earth and in the ground vary 
widely according to location and eleva- 
tion and as precipitation varies from 
time to time. The continuous circula- 
tion of water over and through the 
earth, its recapture by the atmosphere 
(as water vapor) and subsequent pre- 
cipitation perpetuates its continuing re- 
currence in essentially the same aver- 
age annual quantities. 

Washing the land and receiving man- 
produced wastes pollutes the water in 
its courses to the oceans or seas, but it 
returns to the earth essentially pure. 
So far man’s activities have not dimin- 
ished the quantity nor impaired the 


quality of the water supply serving the 
earth, neither have they affected meas- 
urably its rate of circulation over and 
through the earth and in the air. 
Therefore, the water supply for use 
by future generations has not been 
changed. 

Given these circumstances, conserva- 
tion of water is limited to economically 
feasible works constructed to retard 
flood flows, to equalize daily flows and 
improve the flow in extended dry sea- 
sons and to recover from falling water 
the residual portion of solar energy 
expended to continue the hydrologic 
cycle. 

Nature has thus prescribed and dem- 
onstrated for the land in each drainage 
area the average amount and distribu- 
tion of water supply as precipitation. 
There is no method known by which 
man can increase or redistribute to an 
appreciable extent nature’s established 
supply of clean water. 

Each river basin is bounded by a wa- 
tershed line common to its own and the 
next adjacent drainage areas. A wa- 
tershed is, therefore, a natural land 
boundary line on either side of which 
water from precipitation flows to one 
of two separate rivers. Watersheds do 
not conform to political boundary lines. 
Many entire counties and parts of coun- 
ties in several states may be bounded 
by the watershed of one river. The 


409 


pe ties 
: 
> 
aK 
tg 


410 


watersheds of the major American 
river drainage areas and those smaller 
drainage areas discharging directly to 
the oceans on the east and west coasts, 
include not only all of the land of the 
continental United States, but also land 
extending north into Canada and south 
into Mexico. 

The atmosphere above each area of 
land played an important role in estab- 


lishing its topsoil, natural vegetable — 


cover, surface streams and ground wa- 
ters. The land upon the earth’s sur- 
face is jungle or desert as the atmos- 
phere above it varies from extremely 
humid to extremely dry. Thus the pro- 
ductive value of land and the water de- 
livered from its overlying atmosphere 
are inseparable. 


Basis for Government Action 


The great incentive to form and de- 
fend the United States is set forth 
clearly in the last clause of the stated 
objective of the nation’s Constitution: 
“and secure the blessings of liberty for 
ourselves and our posterity.” This is 
why it was necessary “to form a more 
perfect Union, establish justice, insure 
domestic tranquility, provide for the 
common defense [and] promote the 
general welfare.” In these five actions 
there is no hint that the new union 
should undertake the financing, plan- 
ning, construction and operation of 
works to reduce large differences in 
seasonal flows of river systems, pro- 
vide pure sources of adequate water 
supply for domestic, agricultural and 
industrial uses, and capture power from 
falling water. Such activities obviously 
were left to private initiative within the 
jurisdiction of established justice. 

The striking nature of this most es- 
sential natural resource and the natural 
level of government that should ad- 
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minister such justice as is required in 
its regulation can be summarized as 
follows : 


1. Water is the unique natural re- 
source which cannot be conserved by 
abstaining from using it. 

2. For each drainage area the aver- 
age annual recurrence of water as pre- 
cipitation is constant. 

3. However much it may be soiled 
in its travels over and through the 
earth, water recurring as precipitation 
is pure. 

4. The character of life upon a drain- 
age area is equally dependent upon the 
land and upon the atmosphere over- 
lying it. 

5. To secure the blessings of liberty 
for themselves and their posterity, the 
inhabitants of lands within and near 
the watershed of a river drainage sys- 
tem have a continuing responsibility. 
Their elected local representatives 
should select those competent to ap- 
prove private or local government pro- 
posals to plan, finance, construct and 
operate works that will provide the 
benefits which are found to be economi- 
cally justified. Accordingly, the estab- 
lished government of the state embrac- 
ing an intrastate river basin or the gov- 
ernments of the several states, acting 
jointly by compact when proprietary of 
an interstate river basin, should be the 
highest levels of government to assume 
full responsibility for approval of pri- 
vate or local government projects for 
providing and paying for the desired 
benefits. Obviously, federal participa- 
tion is not precluded. It is required to 
the extent of congressional approval of 
interstate compacts and the federal 
government should also pay the costs 
of any contributions made by projects 
to the national defense. 
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Interstate Action 


The states of New York, New Jer- 
sey, Delaware and Pennsylvania, in 
which the Delaware River Basin is lo- 
cated, are on the threshold of making 
history in sound conception and organ- 
ization of river basin development. 
The Interstate Commission on the Del- 
aware River Basin, “Incodel,” in “A 
Message to Those Who Care” from 
Francis A. Pitkin, Chairman, presented 
a specific project for the utilization of 
the waters of the Delaware River Basin 
and stated : 


The United States is the youngest 
major nation in the world. It is also 
the most progressive, prosperous and 
powerful. 

When broken down to fundamentals, 
our country’s rise to its position of promi- 
nence can be traced to two attributes, 
one God-given, the other, man-controlled : 
(1) an abundance and diversification of 
natural resources; (2) a constitutional 
system of self-government that has no 
peer. 

“How long can the United States con- 
tinue to occupy its pinnacle of promi- 
nence? The answer depends upon how 
effectively it utilizes and conserves its 
natural resources from this point on and 
upon how tenaciously it clings to the 
principles of government which have 
served it so well. It is generally agreed 
that both of these assets are now being 
imperiled. 

The project “embraces both of these 
essentials for keeping our country strong 

. is a highly important item of an 
overall program for the conservation of 
the replenishable resources of the valley 
—its waters, soils and forests. 

It is recommended that the project be 
financed, constructed and controlled by an 
administrative agency representing and 
directly responsible to the people of the 
states in which the project is located and 
which the project will serve—Pennsyl- 
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vania, New York, New Jersey and 
Delaware. 

This is a marked departure from the 
course being generally followed in other 
sections of the country, particularly the 
South and West, of handing jobs of this 
kind over to federal government, a prac- 
tice which is gradually destroying the 
doctrine of self-government and is grossly 
inequitable to the East. 

This undesirable situation should be 
promptly corrected. Adoption of the 
proposed water project by the states of 
Pennsylvania, New York, New Jersey 
and Delaware would be a long step to- 
ward the attainment of that objective. 
By such action the “Delaware Basin” 
states would not only be providing a tre- 
mendous public service for their own 
citizens but, at the same time, would be 
setting a splendid pattern for a sound 
water policy for the entire nation. 

It is a brave challenge. I am firmly 
convinced that the states will exercise 
the kind of selflessness and _ political 
sagacity required to meet it. 


In the Incodel brochure, under the 
caption “A National Water Policy.” 
are the following paragraphs : 


The proposed project for the utilization 
of the water resources of the Delaware 
River Basin briefly described in this 
brochure presents an opportunity to the 
elected representatives of the people of 
New York, New Jersey, Pennsylvania 
and Delaware to exercise a quality of 
statesmanship of the highest order. 

The problem is simple; the issue is 
clear. The United States Supreme 
Court has decreed that the waters of the 
Delaware River system are a treasure 
of life that must be rationed among those 
who have power over it .. . the states 
of New York, New Jersey, Pennsylvania 
and Delaware. The proposed project 
constitutes a plan for the equitable shar- 
ing of that treasure. It would be op- 
erated by a Commission, created by inter- 
state compact among the four states, with 
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equal representation from each of the 
signatory states. Under the terms of 
the compact the interests of each of the 
states are carefully protected and safe- 
guarded. 

The project should become a reality. 
It is feasible, advisable and urgently 
needed. it would be generally beneficial 
to everyone it affects with the possible 
exception of owners of property which 
would be flooded. The Delaware River 
Basin will provide plenty of water to 
meet the reasonable needs of all four 
states, if it is properly developed and 
conserved. If the project is appraised 
with an open mind and on a constructive 
basis, it will be found to be sound and 
advantageous. 

If the states adopt and make a success 
of the proposed water project, they will 
be establishing a pattern for a national 
water policy which would be of immeas- 
urable value in preserving the principles 
of self-government. 

It is believed that the policy of unity 
of action through interstate cooperation 
is far superior to such alternatives as 
that recommended by the President's 
Water Resources Commission, calling 
upon the Congress to create federally 
controlled river basin commissions to 
plan and control river basin programs. 

The eyes of the nation are focused upon 
the four Delaware Basin states to see 
whether they actually are willing and 
competent to work out their river basin 
problems on a cooperative basis. 

The opportunity to prove that it can 
be done rests with the elected representa- 
tives of the people of these states. It is 
a glorious opportunity. Won't you en- 
courage them to make the most of it? 
It may be the last chance. 


Legal Basis for Incodel 


Incodel was created less than twenty 
years ago. It was conceived in the 
light shed by the opinion of the Su- 
preme Court of the United States, de- 
livered by Justice Holmes on May 4, 
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1931. Unmistakably sound interpreta- 
tion of the objective of the Constitution 
of the United States stands out in this 
historic opinion, as evidenced by the 
following quotations : 


We are met at the outset by the ques- 
tion what rule is to be applied. It is 
established that a more liberal answer 
may be given than in a controversy be- 
tween neighbor members of a single 
state. . . . Different considerations come 
in when we are dealing with independent 
sovereigns having to regard the welfare 
of the whole population and when the 
alternative to settlement is war. In a 
less degree, perhaps, the same is true of 
the quasisovereignties bound together in 
the Union. A river is more than an 
amenity, it is a treasure. It offers a 
necessity of life that must be rationed 
among those who have power over it. 
New York has the physical power to cut 
off all the water within its jurisdiction. 
But clearly the exercise of such a power 
to the destruction of the interest of lower 
states could not be tolerated. And on 
the other hand, equally little could New 
Jersey be permitted to require New York 
to give up its power altogether in order 
that the river might come down to it un- 
diminished. Both states have real and 
substantial interest in the river that must 
be reconciled as best they may be. The 
different traditions and practices in dif- 
ferent parts of the country may lead to 
varying results, but the effort always is 
to secure an equitable apportionment 
without quibbling over formulas. 

In a most competent and excellent re- 
port the master adopted the principle of 
equitable division which clearly results 
from the decisions of the last quarter of a 
century. Where that principle is estab- 
lished there is not much left to discuss. 
The removal of water to a different water- 
shed obviously must be allowed at times 
unless states are to be deprived of the 
most beneficial use on formal grounds. 
In fact, it has been allowed repeatedly and 
has been practiced by the states concerned. 
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Scope of Government Action 


The people of this country are too 
enlightened to believe that any level of 
government can emulate the sorcerer’s 
apprentice and change nature’s demon- 
strated water cycle materially. If for 
each area of land the average annual 
precipitation is constant, magic can be 
cast aside for plain ordinary common 
sense, engineering skill and _ highly 
developed construction procedures. 
Works can be planned to provide any 
desired degree of regulation of the vol- 
ume of water supplied by precipitation. 
The costs can be estimated and, if those 
who will benefit are willing to pay for 
operation, amortization of cost within 
a reasonable time and a fair rent for 
the money needed, the works required 
will be built in the future as they have 
been in the past. 

The Congress should test every re- 
quest for federal construction and op- 
eration of works to regulate the waters 
of any river basin by affirmatively an- 
swering this question. Will this and 
continued similar procedures contrib- 
ute materially to our constitutional ob- 
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jective “and secure the blessings of lib- 
erty for ourselves and our posterity?” 

If the answer is Yes, the Congress 
should regard itself as trustee of our 
savings which it will collect as taxes 
and make them earn a fair return in 
benefits for ourselves and our posterity. 
Minimum mandates to this end would 
appear to require compliance with the 
“Policies of General Applicability” rec- 
ommended in the “National Water Pol- 
icy Study” of the Engineers Joint 
Council. The federal government then 
would be in fair competition with pri- 
vate and local government proposals 
to undertake comparable developments. 
This would challenge private, inter- 
state, state and local agencies to build 
their own needed works and minimize 
demand for federal participation in 
constructions and management within 
the nation’s watersheds. 

Logical sequence would seem to de- 
mand a clear definition of objectives be- 
fore attempting to define a policy for 
any purpose. Perhaps there would be 
agreement upon a sound and beneficial 
national water policy if its objectives 
first could be clearly specified and na- 
tionally accepted. 


Re 
id 


Discussion of National Water Policy 


Panel Discussion 


A panel discussion presented on May 2, 1951, at the Annual Confer- 


ence, Miami. 


Dale L. Matffitt 


Gen. Mgr., Water Works, Des Moines, 
Iowa 


The development of the water re- 
sources of the Missouri River basin— 
a region comprising one-sixth of the 
area of the United States—was at first 
conceived differently by the two fed- 
eral agencies having jurisdiction. Al- 
though their engineers were highly 
competent, and must be highly re- 
garded, the Army’s Corps of Engineers 
differed considerably with the Bureau 
of Reclamation on the proper uses and 
amounts of water in the basin. After 
much study and consideration, how- 
ever, a common agreement was reached 
on the disposition of water for naviga- 
tion, irrigation, flood control, sanita- 
tion and other uses. This agreement, 
embodied in what is known as the 
Pick-Sloan plan, has been authorized 
by the Congress and forms the basis 
for the program now being developed. 

On various occasions the governors 
of the states in the basin have gone on 
record opposing a Missouri River Au- 
thority, and they have forwarded a 
resolution to this effect to the Con- 
gress. They have expressed their 
corollary conviction that the people in 
the area would expect and want to pay 
their fair share of the cost of the proj- 
ect—an enterprise which includes more 
than a hundred major dams. The real 
test of the direction that will be taken 


by this project hinges upon the deter- 
mination of who will operate the vari- 
ous works after they are constructed. 
That question is now before the policy- 
makers for decision, and it is being in- 
vestigated—as it should be investi- 
gated—by those who have a real in- 
terest in the matter. The theme of all 
of these discussions, which this writer 
can only reiterate and reemphasize, is 
that real consideration must be given 
to all river development projects by 
qualified and ethical engineers who 
have the real interests of the communi- 
ties affected at heart, and who can 
evaluate the proposed works from an 
economic and practical point of view. 

Particularly in these days of rising 
costs, it should be the business of every 
citizen to interest himself in the works 
proposed for his state and to express 
his feelings to his congressman. In 
turn, the latter should carefully weigh 
the cost of the projects against the 
benefits to be obtained from them, tak- 
ing into consideration all costs and all 
benefits at all levels—national, state 
and local. 


A. G. Matthews 


Chief Engr., Water Survey & Research 
Div., State Board of Conservation, Talla- 
hassee, Fla. 


The voluminous recommendations of 
the President’s Water Resources Pol- 
icy Commission have been thoroughly 
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covered by the preceding authors. In 
their discussions, as in the recommen- 
dations of the President’s policy com- 
mission, we find some conflicts of ideas, 
and some widely different ideas of basic 
principles and objectives. Let us ex- 
amine these differences, discover the 
reasons underlying them, and thus at 
least bring the fundamentals to the 
light of day. 

Even a cursory glance reveals very 
quickly that water resource develop- 
ment has become one of the battle- 
grounds between conflicting political 
and social philosophies. In possibly 
oversimplified terms we might divide 
these combatants into the following 
groups : 


1. Those who resist any change in 
government or society. 

2. Those who seek dictatorial powers 
for themselves. 

3. Those idealists who desire instant 
attainment of the millennium. 

4. Those who seek progress in step- 
by-step fashion. 


In more common phraseology we 
might call these stand-patters, the bu- 
reaucrats, the do-gooders and the tra- 


ditionalists. The term “traditionalist” 
is applied to this last school of thought 
in full recognition of our unique Amer- 
ican tradition: major betterments, ef- 
fected in step-by-step manner with 
time between steps to adjust our econ- 
omy and our lives to changed condi- 
tions, and with time to obtain and eval- 
uate experiences upon which to base 
our next step. It is probably quite ob- 
vious that the writer is partial to this 
last school of thought. 

Just to complicate this picture, in 
most of these major groups there are 
subgroups with opposing ideas. We 
find the same proposal backed by 
groups with completely divergent aims. 
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One of these groups actually seems to 
be trying to set up a welfare state by 
using water resource development as 
the tool by which to accomplish this. 
Advocating generally the same altera- 
tions in existing policy “we also find 
those who are completely opposed to 
the establishment of a welfare state. 
This group proposes the same new poli- 
cies so as to obtain efficiencies and to 
reduce the outlay of federal funds. 
Thus we find the lunatic fringes and 
the economic royalists both advocating 
the same policy of consolidation. Un- 
der these conditions the wonder is that 
the President’s commission was able to 
avoid even more confusion. 


Agreement on Fundamentals 


The writer suggests that we can 
clarify much of the existing hodge- 
podge of ideas and eliminate most of 
the major conflicts if we can state a 
few simple fundamentals and agree on 
them : the primary purpose of water de- 
velopment work, the basic purpose of 
our form of government and the reason 
that govern nent is justified in dealing 
with water matters. 

It is believed that the only excuse 
for executing water development proj- 
ects is to benefit the human users of 
water by correction of the existing sur- 
pluses and shortages of that commod- 
ity. Let us content ourselves with this 
reason. Let us not mix up the devel- 
opment of our water resources with its 
possible use as a tool of social reform, 
or as a means to make some other basic 
change in our national social, economic 
or political organization. 

This raises the question as to what 
we mean by “benefits to the human 
users of water.” Fundamentally it 
might be said that human beings use 
water for domestic purposes ; for trans- 
portation; for crops, forests and ani- 
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mals ; for fire protection and sanitation ; 
for industry and construction; and for 
generating power. Too much water in 
the wrong place at the wrong time has 
cost us much treasure and many lives, 
so that protection from such disasters 
is also a legitimate “use” of water. 
Human benefits also accrue from the 
uses of water for recreation; for fish 
and game; and for just sheer pleasur- 
ing of the eye and the soul. 

The question next arises as to just 
how the federal government fits into 
the matter of providing these benefits. 
As brought out by Malcolm Pirnie 
[this issue, p. 410], it is the constitu- 
tional obligation of both the federal 
government and each of the several 
states to promote the common welfare. 
Major betterment of existing water 
conditions nowadays frequently  in- 
volves such huge outlays of capital as 
to be beyond the financial ability of 
private corporations or even local gov- 
ernments. Yet these betterments are 
vital to the common welfare. To fill 
this money gap, the great common 
purse of all of the people is called upon 
to assist the local people for their own 
benefit, and the consequent benefit to 
the state and nation. 

It would be wise, in considering gov- 
ernmental assistance in these matters, 
to keep always in mind the funda- 
mental object for which we established 
and still maintain our form of govern- 
ment. The fundamental reason for the 
establishment of government in this 
nation is not clearly stated in the Con- 
stitution, but rather in the closely 
reasoned second paragraph of the Dec- 
laration of Independence. In _para- 
phrase that document stated as self- 
evident that all men are endowed with 
certain inalienable rights, and that 
governments are instituted among men 
in order to secure these rights. That 
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is the primary purpose of government 
as we Americans understand it: to 
secure our inalienable rights, our civil 
liberties. 

Our government may be the most 
efficient dam builder, road builder and 
water resource developer, but if our 
people lose their civil liberties, or their 
civil rights are impaired, then our gov- 
ernment must be condemned as ineffi- 
cient no matter how efficient its per- 
formance of construction tasks may 
have been. Let us always keep this 
criterion of governmental efficiency in 
mind in planning or proposing changes 
in our situation for the more efficient 
performance of minor governmental 
tasks, such as building canals or irri- 
gating the Far West. The primary 
task of American government is not 
building, but protection of our liber- 
ties. If we can build without endan- 
gering those rights, well and good. If 
we cannot build without sacrificing 
those rights, then we should not build. 


Dangers in Centralization 


The engineer and the soldier much 
prefer good tight organizations with 
clear and definite lines of responsibility 
and authority stemming from a single 
central source. This concentration of 
power is the most efficient in getting 
practically any task done. Because 
human nature is as it is and has been, 
however, in government we find that 
concentrations of power in an indi- 
vidual or group have always resulted 
in outright tyranny and loss of civil 
liberties. The proposal to concentrate 
power over all water resource develop- 
ment in the United States into the 
hands of a single agency, or a single 
group of individuals, or a single ap- 
pointed board of review, would prob- 
ably result in efficiency if we could 
pick the right people. At the same 
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time this would concentrate a tremen- 
dous amount of power over huge sums 
of money, and over huge projects 
which would insure (or prevent, if not 
constructed) the prosperity of major 
regions in the United States. Conse- 
quently, this writer views this proposed 
concentration of power as radical, un- 
wise, and dangerous to the civil liber- 
ties of ourselves and our children. 
Nor is this a trumped up and improb- 
able suggestion, for the writer under- 
stands that certain water resource de- 
velopment projects have already been 
used by local bureaucrats as political 
whips to insure “proper” voting in the 
benefited areas. 

Most of us, at one time or another, 
have had to deal with monopolies of 
one sort or another, either private or 
governmental. Most of us have also 
had dealings where more or less free 
competition existed. It is the writer’s 


opinion that a reasonably coordinated 
competition yields much better service 
to the public than does almost any mo- 
nopoly, either private or governmental. 


Coordinating Machinery 


The Hoover Commission, the Presi- 
dent’s Water Resources Policy Com- 
mission, and several of the speakers 
today, have proposed coordination in 
water resource development by means 
of a “Board of Review.” There is no 
question that some such coordinating 
agency is vitally necessary for economy 
and for concerted effort. The writer 
seriously questions the wisdom, how- 
ever, of setting up any group which 
would have so much power for good or 
evil, yet which would be subject only 
to presidential control or whim. Par- 
ticularly does this procedure appear 
questionable when, within the existing 
framework, there is already established 
the basic machinery and authority 
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necessary to accomplish this very task. 
Moreover, the individuals involved in 
that machinery are right under the 
thumb of the people as a whole. Any 
time this machinery does not function 
in accordance with the wishes of the 
people, the personnel composing that 
agency can be changed. In addition, 
that machinery is already equipped 
with integral, time-tested checks and 
balances, counterchecks and counter- 
balances. This description, of course, 
applies to the two houses of Congress, 
each of which through its appropriate 
committees can act and has acted as a 
board of review. Some changes in the 
duties and responsibility of these com- 
mittees, and some consolidation of 
function, do appear desirable. But 
these can be effected simply within the 
existing framework. 

In other words, a point has been 
reached in our national life at which 
much new plumbing must be installed. 
Three choices are open to us: we can 
burn the existing mansion down and 
build a new one, with new plumbing ; 
we can build a shanty out behind the 
barn and put the plumbing in that; or 
we can install the new plumbing with 
some minor changes within the beams 
and columns of the house. The writer 
submits that it is only common sense 
to install the plumbing in the existing 
house with as little cutting of main 
beams and columns as possible, and to 
employ plumbers rather than the most 
expert of our social philosophers. 


Justification for Projects 


The President’s commission and the 
previous speakers have touched on the 
matter of economic justification for 
water development projects. Most 
agree that the benefits from a project 
should exceed the cost of constructing 
and maintaining it. Those supporting 
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this contention cannot be condemned 
as economic royalists, nor as those who 
put money above people. In the light 
of the American tradition and experi- 
ence, any other course seems entirely 
untenable. 

A common yardstick should be es- 
tablished, applicable to all types of 
water resource development. The 
President’s commission failed to pro- 
vide one; that omission must be re- 
garded as a major failure on the part 
of that body. 

Setting aside for a moment the bit- 
terly controversial matter of competi- 
tion in the power field between govern- 
ment and private enterprise, let us 
agree in principle that in most projects 
there are many tangible benefits which 
can be precisely evaluated in dollars 
and cents. Most of these readily 
measurable benefits are local. There 
are other benefits which, while intangi- 
ble and difficult to value, are still very 
real. For example, let us look at only 
two of the benefits to our national 
defense accruing from hydroelectric 
power. 

In time of war our transportation 
systems, both overland and overwater, 
are so overburdened as to handicap the 
necessary movement of troops and sup- 
plies. Every ton of fuel for power 
generation which can be saved by use 
of hydro-power reduces that burden on 
our transport. 

Moreover, our machines of battle on 
land, sea and air are fuel-burning 
prime movers. Every ton of our lim- 
ited reserves of fuel that we can save 
by substituting hydro-powered for fuel- 
powered electric plants adds that much 
to our future capabilities in battle. 

In addition, our defense depends 
largely on our ability to reduce iron 
ores and produce steel. These opera- 
tions in turn depend upon the use of 
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coke, both as a source of heat and as 
the source of carbon for the chemical 
reaction. For this purpose we again 
should conserve our coal reserves by 
the substitution of hydro-power for 
fuel burning plants. 

It is obvious that for these purposes 
hydroelectric power yields benefits to 
the national defense. It should be 
equally obvious that as our reserves of 
oil, gas and coal are depleted, these 
benefits become larger and _ larger. 
The derivation of any exact figure for 
this benefit seems difficult. But it does 
seem possible to set an arbitrary sum 
as at least a gesture of recognition of 
these intangibles. 

Along with these, there are many 
others which are actual and real, but 
not evaluated. For example, what 
benefit value can be assigned to the 
provision of a suitable supply of water 
to a municipality? Or what value can 
be assigned to the national benefits re- 
sulting from establishment of a water- 
way or a port? 

These and similar intangible benefits 
to the national economy, the national 
defense, the national conservation of 
resources and the national development 
are admittedly beyond the purview of 
both private enterprise and local gov- 
ernments. These are very properly 
concerns of the central government. 
That agency should therefore set up 
yardsticks by which to determine the 
degree of national benefit of and na- 
tional participation in a project. 


Controversial Issues 


In the controversial question of gov- 
ernment sale of power it is also possi- 
ble to get down to fundamentals. In 
the last analysis the government con- 
sists of the citizens of the country. 
We, the actual government, discharge 
our function through an elected admin- 
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istration divided into three branches. 
We, the citizens, provide for the cost 
of this administration by taxes. Since 
there is no tax not ultimately passed on 
to the consumer, we, as individual con- 
sumers, thus pay for the cost of our 
administration by pooling contribu- 
tions from our individual private in- 
comes. These incomes are derived 
from wages and salaries for our serv- 
ices. These services are rendered in 
competition with others. 

In general, it thus appears contrary 
to our own interest for our elected 
administration to engage in revenue- 
yielding enterprises in competition 
with enterprises of individual citizens. 
That statement makes a good basic 
principle, but on many specific occa- 
sions we find that private enterprise 
cannot or will not furnish the neces- 
sary service. Also we find that needs 


of national defense frequently justify 
the use of our common purse to es- 


tablish a service. In such circum- 
stances the vital utility should, indeed, 
be established by the government—that 
is, by all of us. Our elected adminis- 
tration is not justified, however, in 
using our common purse to provide 
one politically favored region with 
government services at less than the 
cost of those services, making up the 
resulting deficit from taxes collected 
from other areas less favored by the 
administrators to whom we have dele- 
gated certain limited responsibilities. 
Another controversy is due to the 
basic incompatibility existing between 
the farm price parity program and the 
irrigation program. This incompati- 
bility makes difficult true evaluation of 
irrigation benefits. On the one hand, 
a group of administrators is busily en- 
gaged in building great works to make 
the desert bloom like the rose. The 
object of these works is to make large 
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areas suitable for the raising of crops. 
Yet when those crops are raised, they 
constitute a major burden on the fed- 
eral treasury. Under the farm price 
parity program for crops, the farmer 
on government irrigated areas is paid 
a subsidy for raising or for not raising 
those crops. Thus, under this situ- 
ation the actual reclamation of the 
desert may become not a benefit, but 
a detriment, obtaining large sums of 
money from the federal treasury both 
coming and going. 

Another favorite idea of some 
groups is that of dividing the United 
States into major stream basins for the 
purpose of developing the water re- 
sources of those basins in a completely 
integrated fashion. From an engineer- 
ing standpoint this seems to be truly 
efficient. From the standpoint of the 
states involved in some of these larger 
projects this idea is disliked. It ap- 
pears evident that whether or not this 
idea has merit, the people as a whole 
do not accept it. 

At the present time, certainly, the 
disadvantages of the basin authority 
idea are more apparent than are its 
advantages. One of the drawbacks to 
the concept of basin-wide organization 
is the justified suspicion of the common 
sense and motives of the individuals 
who are loudest in their advocacy of 
this proposition. Some of these propo- 
nents, although sincere and earnest, are 
long-haired idealists without common 
sense. Other proponents fall under 
the suspicion of being either outright 
socialists or potential bureaucratic ty- 
rants. Here again, as in the overall 
subject of water resource development, 
we find political, social and govern- 
mental philosophies colliding and con- 
flicting, all striving to use the civil en- 
gineer’s job as a tool to effect a major 
governmental or social change, and as 
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a whip to enforce obedience to that 
change. It is the writer’s opinion that 
a basin’s water problems can be treated 
as a whole only within the existing 
framework of the political entities and 
sovereignties contained in that basin. 


Fred Merryfield 


Prof. of San. Eng., Oregon State Col- 
lege, Corvallis, Ore. 


The first-volume of the imposing re- 
port of the President’s commission is 
entitled A Water Policy for the Ameri- 
can People, and certainly the summary 
of this volume, along with that of the 
Engineers Joint Council report, should 
be distributed as fully as possible for 
the people to read, because intelligent 
action on national water policy requires 
an understanding of what is in these 
documents. The third volume, on 
water law, is less general in applica- 
tion, but it has value to every prac- 
ticing water works man. 

One criticism which could be offered 
of the report is that the staff work was 
done by personnel drawn from various 
federal agencies. As a matter of cour- 
tesy, it might have been advisable to 
have included all state engineers in 
charge of water development projects. 
Local conditions would then have been 
understood and presented much more 
clearly. For example—and the writer 
is choosing an illustration bearing upon 
his own provincial experience—in the 
discussion of the Columbia River, the 
statement has been made that “The 
impending completion of several dams 
across the Columbia and Snake Rivers 
has placed in doubt the maintenance 
of important runs of anadromous fish 
[salmon] in these streams.” There 
are many people in the Pacific North- 
west today who can testify that this 
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hazard was clearly foreseen and who 
would ask : “Whose fault is it?” 

To make such statements indicates 
the lack of real understanding of the 
regional background. And, of course, 
the occurrence of many errors—per- 
haps inevitable in so immense an un- 
derstanding—indicates that the work 
was compiled from many sources and 
performed under pressure. The value 
of the report suffers from being com- 
piled under such circumstances ; more 
time should be allotted to this work. 

The rights of federal, state and local 
government stem from the Constitu- 
tion, the interpretations of the Su- 
preme Court, congressional, state and 
local legislation. The remainder of 
our rights leaves most of us almost 
wards of some government agency. 
Because of an early background in tra- 
ditional England, this writer inclines 
towards the traditional, unwritten 
moral code, rather than toward a con- 
stitution. Because of this tendency, 
certain trends that seem to be develop- 
ing appear in a rather disturbing light. 


Conflict and Confusion 


Some of the federal engineering agen- 
cies are in direct competition, not only 
with one another, but occasionally with 
private engineers. Much duplication 
of effort has resulted, and much need- 
less expenditure of time and money. 
Many of the estimates for some water 
projects appear to have been made 
from horseback surveys and random 
field notes, and these estimates have 
been rushed into print as if a race were 
in progress. Locally such hasty ap- 
praisals are often taken for what they 
are, but nationally there does not ap- 
pear to be any such understanding. 

Hearings—often required by law— 
are usually held to obtain local re- 
action to water projects, but the cum- 
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bersome technique of requiring a 
farmer to render a full statement in 
quintuplicate can often prevent a state- 
ment of consequence from being pre- 
sented. Often local residents believe 
that construction of the project is a 
foregone conclusion, even before the 
hearing is held. Usually this belief is 
not well founded, but on the occasions 
when it has been, the situation has been 
damaging to all concerned. 

There is also the problem of the ex- 
aggerated value we too often attach to 
our own opinions and preconceived no- 
tions, in believing them to be right and 
even in considering any question of 
them to be an affront. This failing is 


one to which engineers are not immune 
and, as a result, clashes of opinion may 
occur at hearings which may not be 
resolved upon purely factual grounds. 
It is difficult for a layman to contradict 
an engineer on a technical matter, even 
though the layman may be better in- 


formed about it than the engineer. 
The initial estimates of the cost of 
some of the larger water projects some- 
times bear little or no resemblance to 
the final cost. The discrepancy may 
be due to difficulties encountered on 
the job, to the lack of direct interest 
in regional conditions or to the belief 
that a benevolent Congress will provide. 


Indifference to Local Needs 


Engineers on the local level are usu- 
ally more conscious of local needs, but 
conversely they lack a national view- 
point. Indifference to local water sup- 
ply problems occurred at the field level, 
however, on at least two occasions last 
year, and it is to be hoped that the 
examples to be cited do not constitute 
a significant trend. 

The superintendent of a well known 
northwestern town became deeply con- 
cerned, last summer, by a large and 
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rapid increase in turbidity in the river 
from which his supply was obtained. 
The cause of the disturbance was easily 
located : a contractor—also well known 
—was dredging the river bottom sev- 
eral miles upstream, in preparation for 
the construction of a very large dam. 
The water superintendent discussed his 
problem with the federal resident engi- 
neer, and was very solicitously referred 
to the superintendent of the contractor, 
who gave him the same treatment in 
reverse. There was a clause in the 
construction contract designed to pre- 
vent such difficulties and compensate 
for damages, and the water super- 
intendent accordingly wrote to suggest 
the establishment of an independent 
board of review composed of engineers 
to resolve his problem. Unfortunately 
it must be reported that he was se- 
verely put in his place by the resident 
engineer, and in a rather contemptuous 
manner. 

Another example of a disturbing in- 
difference to local problems was ex- 
hibited by a group of federal engineers 
who were studying a domestic water 
distribution system being planned to 
serve a very large area, including sev- 
eral towns. The largest of these towns 
had engaged an engineer to study its 
own supply problem, but the federal 
agency’s report—obviously nonfactual 
and hurriedly prepared, although it 
purported to contain estimates of cost 
—was not made available to the city. 
After the city’s consultant had pre- 
pared his own study, however, the 
agency issued a new and drastically 
revised report. The original report 
had included a repayment interval 1.6 
times the life expectancy of the pipe 
recommended, The revised report ig- 
nored completely the value of a new 
$275,000 reservoir, and proposed a 
salary for the future water super- 
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intendent that was less than that of 
the agency’s own engineering aide. 
There was little or no evidence that the 
writers of the reports were competent 
in the field of water supply. 

The examples cited are not to be 
considered representative, but the 
tendencies in which they have their 
roots do have a damaging moral effect 
upon all of us. Nor are these tenden- 
cies the monopoly of any agency—fed- 
eral, state, local or private. They are 
individual manifestations and are to be 
deplored as such. 


Room for Federal Action 


The writer cannot agree that all 
water problems can be solved at the 
state level. A review of the appropri- 
ative water rights in the seventeen 
western states, and of the riparian 
rights in the eastern states, will resolve 
many misunderstandings. The amount 
of land owned by the federal govern- 
ment in the West further increases this 
complexity. 

Solution of water problems by the 
states is also made difficult by the many 
uses for which water is needed and 
the growing competition—between 
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towns, states and even drainage 
basins—for the available supplies. At 
least three bills were introduced in the 
Oregon legislature intended to prevent 
the state of California from taking 
water from a river which rises in Ore- 
gon. Many of these conflicts take the 
problems out of the hands of the engi- 
neer and turn them over to the courts 
or to political contests for solution. , 

It is essential for all concerned that 
state and local rights be decided upon 
their true merit and after reasonable 
compromise. It is equally essential 
that individuals and states recognize 
the broader obligations of the national 
government. A more selfless and 
open-minded attitude is needed by all 
of us. But certainly the federal gov- 
ernment might save much money and 
manpower by avoiding duplication and 
overdesign. These savings might then 
be expended in the states on fact- 
finding groups instructed to obtain the 
hydrologic, meteorologic, topographic 
and geologic data so desperately 
needed by all those in the field of water 
supply, so that future estimates will be 
more accurate and construction more 
appropriate. 
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Safety Practices 
Task Group Report 


A report by Task Group A2.E—Safety Practices, presented on May 1, 
1951, at the Annual Conference, Miami, by Raymond J. Faust, Chair- 
man, Executive Asst. Secy., AW.W.A. The other members of the 
Task Group are Jerome C. Zufelt and Jerome Powers. 


ASK Group A2.E on Safety Prac- 
tices was assigned the task of “de- 
veloping an outline of safety measures 
for water works as they relate to con- 
struction and operation . . . to public 
and employee safety . . . and to the 
activities of men engaged in water dis- 
tribution, station operation, water treat- 
ment plant control, laboratory opera- 
tion, and warehouse and repair shop 
operations.” 

In approaching this assignment the 
task group chose to follow the sugges- 
tion of W. R. LaDue, Chairman of the 
Committee on Water Works Adminis- 
tration, to divide the outline into eleven 
major parts: 

. Supply 

. Treatment 

. Pumping 

. Storage 

. Distribution 

. Meters and services 

. Meter reading and billing 
. Machine shop and garages 
. Automotive equipment 

. Construction equipment 

. General construction 


WH 


The outline as submitted (see Ap- 
pendix, p. 429) is not as detailed as the 
task group could have prepared ; how- 
ever, the group believes that it covers 
most if not all items of consequence. 
Details may be added by subsequent 
committee action. Item 11, “general 
construction,” taken from the Manual 
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of Accident Prevention in Construction 
(1) of the Associated General Con- 
tractors of America, Inc., comprises 
an inspection checklist and is rather 
complete. In fact, the entire outline 
might be considered an inspection 
checklist and as such should be of value 
to the industry. Its chief purpose, 
however, is to guide future committee 
action in the preparation of a water 
utility safety practices report. 

Safety, both personal and public, 
needs attention and study in the water 
works industry. Records of the Na- 
tional Safety Council (2) show clearly 
that the accident rate of water utilities 
has placed them in an unenviable posi- 
tion, compared with the electrical, gas 
and communications utilities. For ex- 
ample, the frequency rates of disabling 
injuries for each 1,000,000 man-hours 
of work (Fig. 1) in the four utility 
groups for 1949 are: communications, 
2; electrical, 14; gas, 17; and water, 
33. 

Accident severity rates (Fig. 2) for 
the same year put the water utilities in 
a more favorable light: communica- 
tions, 0.15; water, 0.90; gas, 0.99; and 
electrical, 2.37. Severity rates are 
based on days lost for each 1,000 hours 
of work. These figures tend to show 
that, although more accidents per work 
unit occur in water utilities, those acci- 
dents are only moderately severe. It 
is to be noted, of course, that the statis- 
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Courtesy National Safety Council 
Fig. 1. Accident Frequency Rate 


The number of disabling injuries incurred 

for each 1,000,000 man-hours of work is 

shown for 425 gas utilities (the number 

given is the total reporting in 1949), 

238 electrical, 59 communications and 33 
water utilities. 


tics are based on the experience of only 
33 water utilities, whereas 425 gas com- 
panies, 238 electrical utilities, and 59 
communications utilities reported. It 
is possible that the small number of wa- 
ter plants covered in the survey may 
have seriously interfered with the ac- 
curacy of the results. Nevertheless, 
these statistics were the best that were 
available to the task group, and they 
are indicative of the need for better 
safety methods in the industry. 

It might be beneficial to call atten- 
tion to the fact that, in 1949, the fre- 
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quency rate for accidents in all classes 
of industry in the country was 10.14, 
and the severity rate was 1.02. This 
means that the frequency rate for acci- 
dents in water utilities was 3.2 times 
greater than the average for all indus- 
tries and the severity rate for water 
utilities was approximately equal to the 
national average for all industries. 


Safety Programs 


The need for a personal and public 
safety program for water utilities is ob- 
vious. No system is too small or too 
large to escape this need. Some of the 
larger water utilities already have fine 
safety programs and have trained per- 
sonnel on their staffs. The Los An- 
geles Dept. of Water and Power has a 
safety engineer who has prepared a 
very fine brochure on “Water Works 
Safety.” The American Water Works 
Co., Inc. also has an excellent brochure 
on “Safety Rules and Regulations.” 
These brochures together with the out- 
line prepared by this task group might 
well be the basis for future committee 
activity. 

The task group also wrote to the de- 
partments of labor and industry of the 
48 states to “ascertain what special 
agencies in the various states concern 
themselves with safety measures both 
during construction and in the opera- 
tion of a property, particularly in the 
water utility field.” Replies were re- 
ceived from 41 states. In almost every 
state the agency dealing with labor and 
industry was the regulatory body for 
the administration of safety practices. 
Eighteen of the 41 states have “safety 
codes” for general construction prac- 
tices. Some of these codes include 
safety measures to be followed in work 
on trenches, caissons, tunnels and other 
construction facilities, and would ap- 
ply to water utility operations. Eight- 
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ear 
Courtesy National Safety Council 
Fig. 2. Accident Severity Rate 
The number of days lost for each 1,000 
man-hours of work is shown for the same 
utilities furnishing the data for Fig. 1. 


een states admitted the absence of gen- 
eral building codes; five states have 
codes that are limited in their coverage. 

None of the 41 states reporting 
claimed to have a safety code specifi- 
cally covering water works construc- 
tion and operation. Several of the 
states, however, called attention to the 
activities of the industrial health engi- 
neers assigned to the state departments 
of health who study and report on 
health problems in water plants. Dust 
problems particularly are subject to 
their scrutiny. 


Safety Practices Questionnaire 


On March 13, 1951, the Task Group 
prepared and sent to 300 towns in the 
country a questionnaire inquiring about 
current safety practices in the water 
works industry. The questionnaire 
was sent to every town having a popu- 
lation of 50,000 or more and to a se- 
lected group of smaller towns. A 
breakdown of the number of question- 
naires mailed and received, by city pop- 
ulations, follows : 
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QUESTIONNAIRES 
SENT RECEIVED 


500,000 and over 17 15 
100,000 to 500,000 80 49 
30,000 to 100,000 137 68 
10,000 to 30,000 66 21 


300 153 


POPULATION 


TOTAL 


The replies to the eleven questions in 
the questionnaire are summarized and 
analyzed below. 


1. Does the water utility now have 
an active safety program? 


PROPORTION 
“Vrs” 
64% 
45% 
39% 
29% 


POPULATION YES 


500,000 and over 9 
100,000 to 500,000 22 
30,000 to 100,000 27 
10,000 to 30,000 6 


41% 


TOTAL 64 


It is indicated that the water utilities 
serving the larger towns are more 
safety-conscious than are the utilities 
in the smaller communities. In fact 
there is a direct relation between the 
size of towns and the practice of safety 
in their water utilities. Even so there 
is a glaring weakness in all groups. 
Such large cities as Boston, Buffalo, 
Houston, Pittsburgh and San Fran- 
cisco have no safety program at all and 
at Chicago the program operates only 
at the South District Filtration Plant. 


2. Has the local water utility a full- 
time safety director? 


PROPORTION 
POPULATION 


500,000 and over 

100,000 to 500,000 
30,000 to 100,000 
10,000 to 30,000 


TOTAL 


The fifteen water utilities which have 
a safety director represent 10 per cent 
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of the towns reporting and 23 per cent 
of the 64 towns that have an active 
safety program. 


3. Has the local water utility an em- 
ployee who devotes part of his time to 
safety work? 


PROPORTION 
POPULATION YEs No: 
500,000 and over 5 6 45% 
100,000 to 500,000 20 24 45% 
30,000 to 100,000 = 25 43 37% 
10,000 to 30,000 7 14 33% 
TOoraL 57 87 40% 


Of the 153 utilities reporting, 37 per 
cent have an employee who devotes 
part of his time to safety work. This 
is a hopeful sign. 


4. Does the water utility have avail- 
able the services of a city-employed 
safety director? 


PROPORTION 
POPULATION Yes No “YEs” 
500,000 and over 9 5 64 %G 
100,000 to 500,000 14 30 32 %G 
30,000 to 100,000 54 21% 
10,000 to 30,000 19 93% 
TOTAL 39 108 263% 


The 39 towns that avail themselves 
of a city-employed safety director rep- 
resent 26 per cent of those reporting. 
Such an arrangement probably appeals 
strongly to the smaller water utilities. 
The main concern is to make fullest 
use of the safety director’s services. 


5. Is the water utility a member of 
the National Safety Council? 


PROPORTION 
POPULATION YEs No “Yas” 
500,000 and over 7 8 41% 
100,000 to 500,000 13 34 28 % 
30,000 to 100,000 10 57 15 % 
10,000 to 30,000 4 17 


TOTAL 34 116 
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It is surprising that as many as 34 
water utilities have membership in the 
National Safety Council. This repre- 
sents 22.5 per cent of those reporting. 
The task group does not believe, how- 
ever, that this percentage would apply 
to the entire industry. It believes that 
a complete canvass of the smaller utili- 
ties would depress that figure consider- 
ably. The 34 water utilities included 
that belong to the National Safety 
Council are probably the approximate 
total for the country. 


6. Is the city a member of the Na- 
tional Safety Council? 


PROPORTION 
POPULATION YES No 
500,000 and over 9 5 64% 


100,000 to 500,000 22 19 54% 
30,000 to 100,000 =25 35 42% 
10,000 to 30,000 7 12 37% 

TOTAL 63 71 47% 


Membership in the National Safety 
Council was reported by 63 cities. The 
superintendents of the water utilities in 
these towns are by this means af- 
forded an excellent opportunity to use 
the services thus made available for 
the protection of personnel in their 
departments. 


7. Has the safety program been suc- 
cessful in reducing accidents? 


PROPORTION 
POPULATION YEs No “Yrs” 
500,000 and over 8 2 80% 
100,000 to 500,000 29 4 88% 
30,000 to 100,000 32 10 76% 
10,000 to 30,000 7 2 78% 
TOTAL 76 18 81% 


The answer to this question is a re- 
sounding “yes,” supported by an 81 per 
cent affirmation. This response would 
indicate that safety practices, intelli- 
gently applied, are beneficial. 
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8. Are safety meetings regularly 
held? 


PROPORTION 
“YEs” 


23 % 
33 % 
30 % 
94% 


27 % 


POPULATION YES No 


500,000 and over 3 10 
100,000 to 500,000 30 
30,000 to 100,000 19 45 
10,000 to 30,000 2 19 


TOTAL 


In answer to Question 1, 64 water 
utilities admitted to having an active 
safety program, but in answering Ques- 
tion 8, only 39 indicated that regular 
safety meetings are held. No doubt 
other methods of conducting safety pro- 
grams are in use. 


9. Is a safety bulletin distributed 
regularly to the employees? 


PROPORTION 
POPULATION YEs No 
500,000 and over 7 7 
100,000 to 500,000 28 
30,000 to 100,000 16 46 
10,000 to 30,000 2 19 


TOTAL 41 100 


Safety literature, especially posters, 
is an accepted method of keeping em- 
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in publicly or privately owned water 
utilities ?. 
PUBLICLY 
OWNED PROPORTION 
POPULATION YEs No “YEs” 
500,000 and over 9 6 60% 
100,000 to 500,000 22 23 49% 
30,000 to 100,000 35 19 65% 
10,000 to 30,000 5 13 28% 


54% 


71 61 


PRIVATELY 
OWNED 
POPULATION YEs No 
500,000 and over 3 
100,000 to 500,000 
30,000 to 100,000 
10,000 to 30,000 


PROPORTION 
YEs” 


6 
8 
3 


TOTAL 


The returns clearly indicate that state 
protection of employees involved in ac- 
cidents is equally applicakle to publicly 
and privately owned utilities. This 
condition may have been anticipated 
but is proved by the survey. 


11. How many accidents were ex- 
perienced in the operation of the water 
utility during the past three years? 


ACCIDENTS PER YEAR 
1948 1949 


1,489 1,697 


POPULATION 


500,000 and over 
100,000 to 500,000 1,505 1,820 
30,000 to 100,000 1,247 1,896 
10,000 to 30,000 49 53 


ACCIDENTS RATIO OF 
PER YEARLY 
EMPLOYEE ACCIDENTS TO 
YEARLY EMPLOYEES 


0.076 1 to 13.2 
0.147 lto 68 
0.210 lto 48 
0.125 lto 8.0 


No. oF 
WoRKERS 


21,000 
1,663 11,300 
1,044 4,960 

50 400 


3-YR. 


1,597 


TOTAL 4,290 5,466 


4,354 37,660 0.116 lto 8.6 


ployees safety-conscious. This ap- 
proach seems to have a distinct advan- 
tage for certain classes of employees 
and should not be overlooked. 


10. Does the state department of la- 
bor exercise jurisdiction over accidents 


Although the number of accidents re- 
ported in 1948, 1949 and 1950 varied 
somewhat, they do not appear to repre- 
sent a trend in either direction. Data 
were not collected to determine fre- 
quency and severity rates, and it is pos- 
sible that such data may not be avail- 
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able. If a ratio of water utility em- 
ployees to the city population of 1 to 
1,000 is assumed, it becomes evident 
that the number of accidents in the wa- 
ter industry does not increase directly 
with the population of the towns 
served ; or, in other words, that the ac- 
cident rate drops as the population 
rises. This relationship is to be ex- 
pected because the answer to Question 
1 shows that a greater percentage of 
the larger towns have safety programs 
and the response to Question 7 proves 
that such programs actually do produce 
results. It is true that the survey 
shows a rather low accident rate for 
the utilities serving the smallest popu- 
lation group, but this figure could be 
unrepresentative, and therefore mis- 
leading, because relatively few towns in 
that category reported. 


Summary 
A summary of the work of the task 
group shows some significant findings : 


1. With some notable exceptions, 
the water works industry is not safety- 
conscious. 

2. The frequency rate of disabling 
injuries in water utilities in 1949, as 
reported by the National Safety Coun- 
cil, was 33. This figure compares 
rather unfavorably with the other utili- 
ties: gas, 17; electrical, 14; and com- 
munications, 2. 

3. The accident severity rate for the 
water works industry for 1949, as re- 
ported by the National Safety Council, 
was approximately equal to the national 
average for all industries. 

4. No state reported having a safety 
code specifically covering water utili- 
ties. Eighteen states have “safety 
codes” for general construction prac- 
tices. 
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The task group has considered these 
findings and has arrived at the conclu- 
sion that a sound safety program is es- 
sential in order to: 


1. Reduce direct and indirect costs 
of accidents 

2. Increase efficiency 

3. Improve employee morale 

4. Minimize and prevent human suf- 
fering 
5. Earn public good will. 


These reasons are _ justification 
enough for the adoption of a safety pro- 
gram, but when a national emergency 
is superimposed on our economy the 
need becomes almost imperative. The 
national emergency requires that man- 
power be conserved and that industry 
function smoothly and efficiently. Such 
requirements place added stress on 
safety programs. 

It would appear, therefore, on the 
basis of the findings of the task group, 
that the Association might logically 
consider a future course of action 
which would include : 


1. The appointment of a full com- 
mittee to make a thorough study and 
report on personal and public safety 
programs now practiced in the indus- 
try, in order to learn where its 
strengths and weaknesses lie. 

2. The development of a safety pro- 
gram for the industry by association, 
through membership, with the National 
Safety Council. 
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SAFETY PRACTICES 


APPENDIX 
Inspection Checklist for Water Utilities 


I. Supply 


A. Wells 
1. Drilling 
a. Location 
hazards 
b. Area restricted to authorized per- 
sonnel 
. Dynamiting only by experienced 
personnel 
. No storage of excess explosives 
on job 
. Separate storage of explosive caps 
and dynamite 
. Safe practices in handling and 
storing gasoline on the job 
g. Maintenance of rigs in good con- 
dition 
h. Proper use and inspection of tools 
and cables 
i. Measures taken to counteract fire 
hazards from subterranean gases 
. Housing 
a. Positive ventilation to remove 
toxic or inflammable gases, such 
as hydrogen sulfide and methane, 
to the outside 
B. Surface Sources 
1. Submerged intake structures 
a. Use of only experienced diver and 
crew for construction and in- 
spection 
2. Exposed intake structure 
a. Structure restricted to authorized 
personnel 
b. Adequate fence and railing guards 
c. Experienced diver and crew 
d. Ample lighting 
». Avoidance of ice hazards 
3. Intake line 
a. Experienced diver and crew 
4. Shore well 
a. Openings guarded with railings 
and fences 
b. Moving parts in 
screens hooded 
c. Ample lighting 


safe electrical 


mechanical 


II. Treatment 


A. Structural Hazards 
1. Width of walkways 
2. Stairway guard rails 
3. Open tank guard rails 
4. Nonslip stair treads 
5. Adequate headroom 
a. In passageways 
b. Under piping 
6. Adequate ventilation in 
story tanks 
7. Adequate lighting 
B. Mechanical Hazards 
1. Adequate guards 
a. On moving belts 
b. On pulleys, gears, etc. 
2. Equipment located in rooms inac- 
cessible to visiting public 
C. Operating Hazards 
1. Adequate material handling equip- 
ment 
a. Hoists 
b. Elevators 
2. Chemical hazards 
a. Chlorine 

(1) Gas masks provided, tested 
and maintained. 

(2) Operators instructed in first 
aid procedures for chlorine 
exposure 

(3) Medical assistance available 

(4) Adequate maintenance of chlo- 
rine equipment 

(5) Exhaust ventilation in chlo- 
rine rooms 

(6) Neutralizing tanks for chlo- 
rine cylinders 

(7) Proper temperature in chlo- 
rine cylinder rooms 

b. Ammonia 

(1) Gas masks provided, tested 
and maintained 

(2) Operators instructed in first 
aid procedures for ammonia 
exposure 

(3) Medical assistance available 


double 


429 
3 
| 
| 
4 
Su 
ty 
q 
4 
T 
oe 


TASK GROUP REPORT 


(4) Adequate maintenance of am- 
monia equipment 
(5) Exhaust ventilation in am- 
monia rooms 
(6) Proper temperature in am- 
monia cylinder rooms 
c. Carbon 
(1) Dust masks provided and 
maintained 
(2) Proper storage to avoid spon- 
taneous combustion 
d. Lime 
(1) Dust masks 
e. Alum 
(1) Dust masks 
f. Soda ash 
(1) Dust masks 
g. Fluoride 
(1) Protective clothing and gloves 
for operators 
(2) Dusts masks for operators 
(3) Dust-tight dissolving and feed- 
ing equipment 
(4) Rigid rules for wash-up after 
handling 
(5) Air tests to check efficiency 
of precautions 
(6) Urine tests of operators to 
check precautions 
h. Other chemicals 
(1) Precautions adequate to haz- 
ards involved 


. Maintenance and repair operations 


a. Adequate scaffolding and safe 
ladders 

b. Adequate hoisting equipment 

c. Sufficient and proper tools 

d. Eye shields 

e. Adequate light 


4. Filters 


a. Screen over waste water dis- 
charge 

b. Safe ladders for access in clean- 
ing settling basins and clear 
wells 


D. Laboratory 
1. Fire extinguishers 
2. Fume hood in good condition 
3. Safe gloves and clothing for han- 


dling acids 


4. Precautions during and after han- 


dling cultures 


III. Pumping 
A. Structural Hazards 
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1. Width of walkways 


2. Stairway guard rails 
3. Nonslip stair treads 
4. Adequate headroom 


a. In passageways 
b. Under piping 


5. Adequate lighting 
B. Mechanical Hazards 


1. Adequate guards around. moving 
parts of equipment 


2. Nonslip floors 
3. Gasoline and oil pipelines well pro- 


tected 


C. Operating Hazards 


1. Adequate pressure gages and alarms 


2. Geared valves for ease of operation 
3. Switchboards well guarded and 


grounded 
a. Rubber gloves for high-voltage 
switch operation 
b. Rubber mats on floor at switch- 
boards 


4. Steam pressures under good control 


a. Adequate safety valves 

b. Frequent boiler inspection 
c. Water level alarms on boilers 
d. Well maintained gages 


5. Gasoline and diesel engines 


a. Fire extinguishers (COz) at hand 
b. Adequate starting equipment 


6. Maintenance and repair operations 


a. Adequate scaffolding and safe lad- 
ders 

b. Adequate hoisting equipment 

c. Sufficient and proper tools 

d. Eye shields 

e. Adequate light 


IV. Storage 


A. Ground Level Storage 
1. Adequate fencing to keep out public 
2. Frequent inspection and adequate 


structural maintenance 


3. Maintenance of safe access ladders 


and railings 


B. Elevated Storage 
1. Adequate means of preventing un- 


authorized climbing 


2. Well protected access ladders and 


hatches 


430 
q q 
4 
q 
q 
| 
| 


June 1951 


3. Adequate ventilation during clean- 
ing 

4. Proper lighting 

5. Frequent inspection and adequate 
maintenance of structure and lad- 
ders 


V. Distribution System 


A. Water Main and Service Line Con- 
struction, Leak Repair, Hydrant 
and Valve Repair 

1. Safe construction machinery 
2. Pipe handling 
a. Unloading from cars 
(1) Adequate power crane 
(2) Safe and adequate slings 
(3) Safe blocking in truck or 
trailer 
(4) Criss-cross layer stacking if 
piled in storage 
. Placing along trench 
(1) Mobile power crane for un- 
loading from carriers 
(2) Safe and adequate slings 
(3) Bells in laying direction to 
avoid turning later 
(4) Safe blocking to 
rolling 
. Placing in trench 
(1) Mobile power crane 
(2) Safe slings 
(3) Men out from under 
. Pipe and fitting installation 
(1) Safe lead melting furnaces 
(2) Adequate gloves and clothing 
(3) No wet joints 
(4) Adequate and proper hand 
tools in good condition 
3. Trenching 
a. Sheathing and shoring adequate 
to type of soil and trench size 
b. Ground water 
(1) Pumps of adequate capacity 
(2) Well points if necessary 
c. Other utilities 
(1) Prelocation of sewer, gas, 
electric and telephone con- 
duits to avoid cutting 
(2) Hand excavation to locate if 
exact position uncertain 
d. Loading of trench banks 
(1) Excavated material deposited 
safe distance from trench 


prevent 
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(2) Heavy machinery kept back 
from trench edge 
(3) Materials placed back from 
trench edge if of consider- 
able weight 
(4) Adequate protection against 
caving provided in conjunc- 
tion with sheathing and 
shoring 
». Public protection 
(1) Adequate barricades 
(2) Adequate warning lights 
(3) Adequate warning signs 
placed sufficiently far ahead 
on approach to site of con- 
struction 
. Backfilling 
(1) Thorough consolidation of 
backfilled material 
(a) tamping 
(b) puddling 
(2) Maintenance of warning signs 
and lights until permanently 
safe 
(3) Daily inspection, repair of 
rough spots, sink holes 
(4) Replacement of permanent 
surface as soon as practical 
B. Leak Exploration 
1. Warning signs and flags to slow 
traffic 
2. Barricades 
C. Hydrant Flushing 
1. Warning signs, flags and barricades 
to slow or divert traffic as neces- 
sary 
2. Barricades 
D. Main Sterilization 
1. Protective clothing and gloves if 
required by agent used 
2. Gas mask if liquid chlorine is used 
E. Service and Main Thawing 
1. Precautions to prevent fire in dwell- 
ings 


VI. Meters and Services 


A. Handling Large Meters 
B. Setting of Meters 
C. Service installations 
1. Shoring of ditch where necessary 
2. Objects being kept away from edge 
of ditch 
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3. Use of necessary safety devices 
a. Goggles 
b. Safety shoes (pick injuries) 
c. Gloves 

4. Barricading and lighting 

5. Encountering of other utilities 


VII. Reading Meters and Billing 


A. Reading Meters 
1. Condition of stairs and ladders 
2. Proper ventilation if meters are in 
vaults 
3. Precautions against injury by ani- 
mals or insects 
a. Dogs 
b. Spiders, scorpions or insects 
c. Snakes 
4. Manhole covers on meter pits 
5. Use of flashlights to guard against 
overhead obstructions 
B. Billing Operations 
1. Proper guards on addressing ma- 
chines 
2. Proper guards on billing machines 
VIII. Machine Shops and Garages 
A. Machinery and Equipment 
1. Proper guarding of moving parts 
2. Regular inspections 
a. Mechanical condition of machinery 
b. Condition of ropes, hoists, hand 
tools, compressors, and weld- 
ing and other equipment 
3. Proper lighting around machinery 
4. Emergency stop switches 
B. Housekeeping and Sanitation 
1. Posting of necessary warning signs 
2. Proper housekeeping 
a. Clean floors 
b. Unobstructed passageways 
3. Provision of proper fire 
guishers 
a. Electrical fires 
b. Gasoline and similar fires 
c. Other types of fires 
4. Proper ventilation to prevent ac- 
cumulation of hazardous fumes 
a. Carbon monoxide 
b. Explosive vapors 
5. Storage and waste disposal 
a. Proper storage of gasoline and 
other dangerous substances 
b. Proper disposal of oily 
dangerous wastes 


extin- 


rags, 
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6. First aid 
a. Properly equipped first aid kits 
b. Instructions and training in first 
aid 
7. Proper 
lockers 


IX. Automotive Equipment 
and Use 


washroom facilities and 


A. Maintenance of Safety 
Equipment 
. Brakes 
Rear-view mirrors 
Chains 
. Stop lights 
. Windshield wipers 
. Other equipment 
B. Condition of Critical Equipment 
1. Tires 
. Steering apparatus 
. Wheel alignment 
. Exhaust pipes 
. Other equipment 
C. Loading 
1. Proper placement and securing of 
loads 
2. Avoidance of overloading 
D. Instructions to Drivers 
1. Safe driving 
2. Transporting of men 
3. Other considerations 
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X. Construction Equipment 


A. Machinery 
1. Regular and thorough inspection of 
all machinery (shovels, motors, 
hoists, cranes, bulldozers, boilers, 
engines, compressors, pumps and 
lighting equipment) 
2. Maintenance in proper mechanical 
condition 
B. Other Apparatus 
1. Regular and thorough inspection of 
other apparatus (cables, ropes, 
hooks, rings, guys, control ap- 
paratus, and electrical equipment 
and controls) 
2. Maintenance in proper condition 
C. Proper Operation 
. Avoidance of overloading 
. Use of equipment only for purposes 
for which designed 
3. Proper operation on 
highways 
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XI. 


A. 
1 


10. 


B. 


SAFETY 


General Construction 


Machines and Transmission 

. Provision of guards 

a. Belts, chain and rope drives 

b. Gears, sprockets, pulleys 

c. Shafting, set screws, 

clutches 

Saws, jointers 

e. Grinding wheels 

f. Punch presses, hammers 

g. Other operating machines 

. Condition of guards: 

a. Off 

b. Defective 

c. Unsatisfactory to operator 

. Hazard of being caught by ma- 
chinery 

a. Revolving parts 

b. Shear points 

c. Travel of machine (planer) 

. Slippery floor at machine 

. Counterweight dropping 
breaks 

. Fatigue failure of part subject to 
vibration 


collars, 


d. 


if 


cable 


. All parts safely accessible for oiling 
and other servicing 

. Emergency stops 

. Lighting 


Ventilation (if fumes present haz- 
ard) 

Regular Inspection of Boilers, En- 

gines, Compressors, Pressure 

Wheels, Oxy-acetylene and Electric 

Welding Equipment 


C. Hoisting Apparatus 


Proper condition 
. Chains, ropes (see Sec. XI-D, 
below ) 
. Hooks, rings 
. Brakes, dogs, locks 
. Sheaves and pins 
. Guys and braces 
f. Control apparatus 
g. Emergency stops and catching 
devices 


. Proper oiling of apparatus 

. Limit stops 

. Emergency stops, catching devices 
. Guards for wheels, cables. and the 


like 


. Protection of engineer or craneman 


PRACTICES 
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8. 


9, 
10. 
D. Chains 
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Guards to keep persons away 

Footwalks, railings, toeboards, lad- 
ders 

Standard signaling system 

Elevator hoistway gates or doors 

and Ropes (Hoisting and 

Other ) 


. Overloaded 

. Excessive wear or stretch 

. Kinked, frozen, untwisted 

. Condition of splices or joints 


Proper care and inspection 


. Availability of sufficient variety of 


sizes, spares 
Methods of attaching 


E. Electrical Equipment: 


. Grounding 
. Insulation mats 


Guard or enclosure; danger signals 


. Clearance ; slipping hazard 
. Condition of switches and locks 


Fuses 


. Understanding of hazards and emer- 


gency procedures by operators 


. Fire hazard from overheating, short- 


circuit or spark 


. Electric wiring 


a. Wire strung on nails 
b. Portable cords 
c. Outside wiring; poles, cross-arms 


F. Gas and Other Heating and Lighting 


1. 


2. 
3. 
4. 


Equipment 

Fire hazards 

a. Walls 

b. Ceiling 

c. Floor 

Condition of chimneys and flues 

Explosion hazards 

Asphyxiation hazards, including car- 
bon monoxide 


G. Ladders, Stairs, Runways, Platforms, 


Floors 


. Worn places, cracks 

. Loose boards or rungs 

. Slippery places 

. Protruding nails or splinters 

. Railings 

. Slipping of ladders 

. Uneven spacing of rungs or steps, 


uneven floors 


. Lighting 
. Floor openings 


a. Railings 
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b. Toeboards 5. Vehicle collision hazards 
c. Material piled too closely a. Railroads 
H. Hand Tools b. Motor vehicles 
1. Dull c. Hand trucks 


2. Mushroom heads 
3. Split or loose handles 
4. Unsuitable for work 
5. Special hazards of pneumatic or 
electric tools 
I. Wheelbarrows, Trucks, Cars 
. Condition 
. Sufficient number 
. Suitable for work 
. Size and capacity 
. Handle guards 
. Hopper dump cars 
J. Goggles, Masks, Respirators, Gloves, 
Aprons, Shoes and Other Safety 
Accessories 
1. Provision of proper type 
a. Effectiveness 
b. Comfort in use 
2. Used by men 
3. Condition 
4. Wearing of loose clothing 
K. Piling and Handling Materials 
1. Proper piles 
2. Loading and unloading methods 
3. Danger of cave-in 
4. Maintenance of passageways 
L. Compressed Gas, Chemicals, Explos- 
ives, Hot Substances 
1. Containers 
2. Pipelines 
3. Fire hazards 
4. Splash hazards 
5. Corrosion hazards 
M. Housekeeping 
1. Passageway maintained 
2. Projecting nails 
3. Objects to slip or stumble on; oily 
places 
4. Rubbish; oily waste 
5. Scrap or old material to be sold or 
reclaimed 
6. Waste containers 
7. Dust accumulations (explosion haz- 
ards ) 
N. Yards and Buildings 
1. Snow and ice 
2. Falling icicles 
3. Drainage 
4. Walkways 


Auk 


d. Pedestrians 
e. Any combination 
6. Railroad crossings 
a. Good condition 
b. Guards, signals 
7. Safe car switching 
8. Clearance between tracks and struc- 
tures 
9. Strength of trestles, tanks and build- 
ings 
a. Settlement 
b. Dry rot 
c. Cracks 
d. Corrosion 
e. Vibration 
10. Condition of cornices, copings, sky- 
lights, chimneys, signs and flag- 
poles 
11. Danger points 
a. Ditches 
b. Holes 
c. Poles 
d. Wires 
e. Obstructions 
12. Lighting 
O. Quantity and Condition of Fire Pro- 
tection Equipment 
1. Sprinkler heads 
a. Condition 
b. Obstructions 
. Sprinkler valves 
. Extinguishers 
. Pails and barrels 
Hose, hydrants 
Escapes 
. Exit doors and passageways 
Regular fire drills 
P. Sanitation 
1. Toilets 
2. Washrooms 
3. Locker and dressing rooms 
4. Ventilation 
5. Lighting 
Q. First Aid Equipment 
1. Condition 
2. Understanding of use 
3. Reporting and treatment of slight 
injuries 
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Administration of the Ground Water Law 
of New Mexico 


By John H. Bliss 


A paper presented on September 28, 1950, at the Rocky Mountain Sec- 
tion Meeting, Santa Fe, N.M., by John H. Bliss, State Engineer, Santa 


Fe, N.M. 


EW Mexico has been one of the 

pioneers among the arid western 
states in exercising jurisdiction over 
ground waters. For many years a 
somewhat hazy picture of ground water 
control and administration was drawn 
by the courts of several states passing 
on ground water cases. In general, the 
courts treated water beneath the sur- 
face of the earth as an unknown quan- 
tity which moved at random in vagrant 
channels, presenting a problem which 
was difficult, if not impossible, to con- 
trol by law. The increasing impor- 
tance of ground water, not only in the 
western states, but throughout the coun- 
try, has resulted in a notable advance 
in our knowledge of ground water prin- 
ciples. As stated by Thompson and 
Fiedler of the Ground Water Branch of 
the U.S. Geological Survey (1): 
“There is [a] definite recognition of 
the fact that ground water is no longer 
a hidden resource whose mode of oc- 
currence, movement and extent is mys- 
terious and indeterminable, but . 
on the contrary [that] these properties 
are definitely ascertainable by scientific 
investigation.” 


Pecos River Basin 


Just before the turn of the century, 
settlers in the Pecos River basin near 
Roswell, N.M. discovered flowing ar- 
tesian water relatively close to the sur- 


face. Because the water in an area of 
660 square miles lying west of the Pe- 
cos River seemed almost limitless at the 
time of discovery, irrigated agriculture 
from wells developed rapidly. Not un- 
til 1915 did it become apparent that the 
supply under artesian pressure was 
limited. Many wells in outlying areas 
of the basin ceased to flow. By the 
early 1920’s about one-third of the 
original area had dried up and in 1931 
all new artesian developments in the 
basin were stopped by the State Engi- 
neer, following the passage of an under- 
ground water law. Prior to 1926, 
there had been little significance at- 
tributed to the shallow ground waters 
of the basin which overlie the artesian 
water and which are largely fed from 
that source. From 1926 on, however, 
the pumping of shallow ground waters 
developed so rapidly that in 1937 the 
State Engineer ordered the shallow 
water area closed to further develop- 
ment. 

About 1925, the state arranged with 
the Ground Water Branch of the U.S. 
Geological Survey for a cooperative 
study of the Roswell basin to determine, 
among other matters, the source of the 
ground water supply and the probable 
amounts available for use. The pur- 
pose of the study was to make recom- 
mendations for control which would 
permit a stable economy to be estab- 
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lished within the basin and which 
would protect the rights of existing wa- 
ter users from further encroachment. 
With the completion of the report (2), 
the limits of the basin were determined 
and recommendations were made. 


Ground Water Law 


As early as 1912, some control of 
artesian water had been placed in the 
hands of the individual counties; this 
regulation of water development and 
use was found to be ineffective, how- 
ever, and in 1927 a state underground 
water law was passed. Because the 
Supreme Court declared this law un- 
constitutional on technical grounds, a 
revised law was passed in 1931 which 
recognized beneficial use and priority 
of appropriation of ground waters. It 
declares that all underground waters 
of the state having reasonably ascer- 
tainable boundaries belong to the pub- 
lic and are subject to appropriation. 

The State Engineer has, from time to 
time, found it necessary to make deter- 
minations of the reasonable boundaries 
of water basins to assure their orderly 
development and control. Boundaries 
of other areas in which administrative 
control of public waters has not been 
found necessary have not been so de- 
limited. In the determination of basin 
boundaries, the state has leaned heav- 
ily on the technical advice and find- 
ings of the Ground Water Branch of 
the Geological Survey. Cooperative 
agreements with the Geological Survey 
provide for the investigation and water 
measurement of its several basins. Po- 
tential water supplies in each basin and 
other pertinent data are thus deter- 
mined. The survey also periodically 
measures test wells in each of the basins 
to determine ground water changes, 
thus helping to assess ground water 
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use. Should a basin approach optimum 
development, the services of the agency 
are available to help the State Engineer 
decide whether further appropriations 
should be either curtailed or stopped 
altogether. 

In defining ground water basins, the 
State Engineer and the survey do not 
endeavor to follow the geologic limits 
of a basin since such determination is 
not necessary for the proper adminis- 
tration of the law. The original bound- 
aries of the Roswell artesian and shal- 
low water basin, as delineated by the 
State Engineer in 1931, included only 
those lands on which water could be 
reached at a depth of 50 ft. or less from 
the surface although it was recognized 
that a considerably larger area than 
this was underlain with ground water. 
Over the years, as the value of land and 
crops increased and the efficiency of 
pumps improved, it became necessary 
to extend the original limits of some 
of the basins. The Roswell Basin, for 
example, was enlarged no less than six 
times and the Mimbres Basin in south- 
western New Mexico, twice. 

Approximately a year ago, the New 
Mexico Bureau of Mines and the State 
Engineer’s office in cooperation with 
the Ground Water Branch of the Sur- 
vey began a geologic and ground water 
survey of the entire state by counties. 
It is estimated that the study will take 
several years to complete; however, it 
should add immeasurably: to our knowl- 
edge of the state’s underground water 
supplies: their occurrence, quantity, 
quality and other pertinent data. 

Although departing from it in cer- 
tain necessary respects, New Mexico’s 
ground water law is modeled on its sur- 
face water code. As an essential part of 
his administrative duties, the State En- 
gineer is charged with defining the 
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boundaries of the state’s ground water 
basins. If the waters of such basins are 
declared to be public and thus subject to 
appropriation, the State Engineer will 
accept for the record all water uses ex- 
isting at the time the basin is declared. 
Such rights are recorded in his office 
with the filing of a declaration of right, 
setting forth ownership, the location 
of the well, irrigated acreage, initial 
date of use and other essential data. 
All subsequent rights must be obtained 
after approval of applications to ap- 
propriate. Such applications follow the 
regular appropriative procedure. By 
law, the State Engineer must pass upon 
each application to determine whether 
unappropriated water is available - for 
use. If the owners of adjacent lands 
feel that their water rights are jeopar- 
dized by the proposed new use, they 
may protest its approval. In such dis- 


putes, the State Engineer must render 
a decision, following hearings, either 


granting or denying the application. 
Appeals from his decision may be taken 
by either party to the District Court. 

The New Mexico law has worked 
satisfactorily during the nineteen years 
of its existence. The code is relatively 
flexible, giving the State Engineer 
rather broad powers of administration 
and control. He has established pro- 
cedural regulations governing features 
of administration not specifically set 
forth in the law. The code has been 
amended several times to provide for 
better and more equitable administra- 
tion and appears to face further amend- 
ment as certain questions raised in the 
past few years may require clarification 
by the legislature or the courts. 


Administration 


Unlike surface waters, the amount of 
underground water which is to be found 
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in any basin available for appropriation 
is not quickly and readily determinable. 
It is difficult for most people to under- 
stand why they cannot use water under 
their own lands when the water appears 
to them to be ample in supply; they 
see no reason for not being able to use 
“their share.”” Many feel that each 
landowner should have the right to use 
what water he can draw from his own 
land, overlooking the fact that such 
supply may be limited and fully ap- 
propriated by prior users. 

A difficult administrative problem is 
that of determining when further ap- 
propriations would be detrimental to 
existing rights in a basin or any portion 
of a basin. The criterion applied by 
earlier State Engineers was that con- 
sumptive use should not exceed the 
average annual recharge of the basin. 
This criterion, however, does not al- 
ways result in the best possible use of 
the available supply. 

Many shallow water basins occur 
in areas of limited rainfall where the 
annual recharge is small. If irrigation 
development is limited to the annual 
recharge of such basins, the best and 
most economical use of the water sup- 
ply will probably not be achieved. 
Areas which have accumulated ground 
water supplies over thousands of years 
may be largely depleted within a rela- 
tively short space of time, geologically. 
It must be determined, therefore, how 
much development should be permitted 
and how fast these reservoirs should 
be dewatered. In the high plains areas 
of New Mexico and Texas, for exam- 
ple, surface conditions are such that 
ground water infiltration is almost non- 
existent. Once the ground water is 
depleted in these areas, it cannot be re- 
placed for many generations. Although 
this is not true of some areas of New 
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Mexico, the recharge is so limited in 
most of the basins that the practical 
effect is the same. 

In his administration of the law, the 
State Engineer has treated surface and 
ground waters as separate and distinct 
sources of supply. In many areas, 
however, no such separation actually 
exists. When the Roswell area was 
first settled, there were large springs in 
the northern part of the basin which 
acted as natural relief valves to the ar- 
tesian basin; these surface waters were 
quickly appropriated by the settlers. 
The development of the artesian supply 
through wells has so decreased the ar- 
tesian head, however, that these springs 
have either ceased to flow or have 
greatly decreased in size. As a re- 
sult, many of the holders of the earliest 
surface water rights in the area have 
found yields severely reduced and some 
developments have been entirely aban- 
doned. Under the present policy of 
the State Engineer’s Office, with the 
basin closed to further appropriation, 
holders of such surface water rights are 
precluded from obtaining relief from 
the same ground water sources which 
originally fed their surface supplies. 
Use of such sources by others is the 
chief cause of their difficulties. 

In the Carlsbad Basin, which was 
placed under administrative control in 
1947, the State Engineer has permitted 
applicants to drill wells and appropri- 
ate ground water to supplement existing 
surface supplies, but has denied appli- 
cants the right to develop new irrigated 
areas. The water supply of that basin 
is so limited that irrigation of new lands 
from this source was felt to be detri- 
mental to existing rights. The use of 
ground water to supplement existing 
surface rights is permitted on the theory 
that surface water use contributes to the 
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ground water supply and therefore that 
water right users have the right to 
draw on such ground water storage in 
years of deficient surface supply. 

The Pecos River Compact govern- 
ing the allocation of waters between 
New Mexico and Texas provides that: 
“New Mexico shall not deplete by man’s 
activities the flow of the Pecos River 
at the New Mexico-Texas state line be- 
low an amount which will give to 
Texas the quantity of water equivalent 
to that available to Texas under the 
1947 condition.” It further provides 
that: “In maintaining the flows at the 
New Mexico-Texas state line required 
by this compact, New Mexico shall in 
all instances apply the principle of prior 
appropriation within New Mexico.” 

In a state of nature, the Roswell ar- 
tesian and shallow water basin con- 
tributed large quantities of water to the 
base flow of the Pecos River. With 
the development of wells in the area, 
this base flow has been greatly reduced. 
The ultimate effect of ground water 
uses on the river will not be evident 
for many years to come. Should it be 
such that the flow at the state line is 
decreased by man’s activities, below the 
1947 condition, the State Engineer’s 
only recourse would be to require the 
junior appropriators—the ground wa- 
ter users in the Roswell Basin—to 
cease their use of water. The result 
of such a reduction in pumping would 
be reflected in the river flow only after 
a considerable period of time and 
would offer no immediate solution to 
this knotty problem. 

Best use of the available supply of 
any ground water basin, all other 
things being equal, calls for the uni- 
form spacing of wells throughout the 
area. Such a procedure will insure 
the longest use of the available supply 
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and the smallest drawdown of water 
throughout the basin. Under the New 
Mexico law, this ideal utilization can- 
not be obtained because applications 
must be processed in the order in which 
they are received. As a result, devel- 
opment is concentrated in areas of bet- 
ter-yielding wells and of better lands. 
Thus some areas of a basin tend to be- 
come overappropriated while others 
with less desirable lands or poor water 
supplies are hardly touched. In the 
Mimbres Valley area, for example, the 
water supply for lands in the upper part 
of the basin, around the town of Dem- 
ing, has been fully appropriated. In 
the southern part of the basin, however, 
there may be large areas where addi- 
tional pumping could be permitted with 
little detriment to prior appropriators. 
In attempting to cope with this prob- 
lem, at one time the State Engineer 
established more or less arbitrary 


boundaries around certain areas in the 
basin within which no new appropri- 
ations were permitted. The procedure 
did not work very well, particularly in 
areas close to the boundaries, with the 
result that it was discontinued and the 
entire basin closed to further develop- 


ment. It would be desirable if some 
workable formula could be reached 
which would permit continued appro- 
priations in areas of light development 
but not in areas where water uses have 
reached their optimum. To date, the 
State Engineer’s office has not found 
any formula which seems acceptable. 

Under that section of the law which 
provides for administrative determina- 
tion of public waters available for ap- 
propriation, the State Engineer has 
assumed the authority to close part or 
all of a basin in which he judges the 
ground waters to be fully appropriated. 
There is some question whether he has 
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the authority to make such determina: 
tions on a basin-wide or area basis, or 
whether each right must be determined 
separately on its individual merits. 

Another problem presented to the 
administering authorities involves the 
moving of rights from one tract of 
land to another. Under New Mexico 
law, this may be done only with the 
approval of the State Engineer. A 
question arises which apparently was 
not considered by the legislature at the 
time the law was passed: Should the 
state permit the transfer of rights away 
from areas of failing water supply to 
avoid forfeiture of those rights; or, if 
the wells in congested areas fail be- 
cause of the dewatering of the aquifers, 
will these lands eventually be dried up 
and the water rights forfeited? It is 
possible to move some of these rights 
to less congested areas but often the 
change involves a move of several miles 
and an appropriation of what is in ef- 
fect additional water in the new area. 

These problems, as well as others 
encountered by the New Mexico State 
Engineer in his administration of 
ground waters, do not decrease; on the 
contrary, they seem to grow in number 
and importance with the growth and 
development of the state’s underground 
supplies. 

Since the cessation of hostilities in 
World War II, there has been a tre- 
mendous increase in ground water de- 
velopment all over the state. At pres- 
ent, nine basins within the state are de- 
fined and are being administered by 
this office. There are others which 
are developing rapidly and which may 
soon be defined and brought under 
control. Several of the basins have al- 
ready been closed to further appropri- 
ations because they have reached the 
practical limits of development. Be- 
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cause of increased returns from irri- 
gated agriculture, many farmers, par- 
ticularly in the closed basins, have been 
tempted to violate the law and irrigate 
more acreage than the amount to which 
they are entitled. In the Roswell Basin, 
it has been estimated that almost 10 
per cent of the acreage irrigated in 
1947 and 1948 was watered illegally. 
The violations have varied in severity 
from the action of the farmer who adds 
two or three acres to his allotment by 
squaring up his field, to that of the vio- 
lator who has drilled new and illegal 
wells and brought in considerable areas 
of new lands. The state is now check- 
ing underground water rights in the 
several basins, and bringing whatever 
violations are found to the attention of 
the courts. The State Engineer’s oj- 
fice has had considerable success in 
obtaining injunctions against violators 
and it is believed that illegal uses can 
be considerably reduced in the near 
future. The larger question of whether 
or not the law is constitutional, how- 
ever, will determine the pattern of fu- 
ture control measures. 


Constitutionality 


A test case to determine the consti- 
tutionality of the entire ground water 
law is now being prosecuted in the 
New Mexico courts. About two years 
ago this case was first introduced in the 
District Court in Chaves County as a 
result of injunction suits brought by 
the state. The court rendered a deci- 
sion upholding the State Engineer in 
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almost all of the questions raised in 
the suit. Recently the case was heard 
on appeal by the Supreme Court of the 
state, which upheld the decision of the 
lower court. The plaintiffs have ap- 
pealed the case to the U.S. Supreme 
Court, and a decision is pending. 
Because millions of dollars of land 
and property values are intimately af- 
fected by the underground water law, 
the law has become what is legally 
termed a “rule of property.” It has 
been recognized by many as an exam- 
ple of desirable state control of ground 
water resources and the author feels 
that the state stands on relatively firm 
ground in the current test case. On the 
other hand, all of the basic principles 
which should govern ground water ad- 
ministration are not yet fully fixed and 
determined. The State Engineer’s of- 
fice is still “feeling its way” in certain 
phases of administration and it will 
probably be some years before the an- 
swers are obtained to some of the ques- 
tions posed in this paper. Some may 
never be answered to everyone’s satis- 
faction, but the author believes that a 
good start, at least, has been made. 
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Local and Regional Water Supply Management 
By Harry E. Jordan 


A paper prepared for presentation on May 2, 1951, at the Annual Con- 
ference, Miami, by Harry E. Jordan, Secy., American Water Works 


Assn., New York. 


OOD water supply management is 

the point of this discussion and 
by “the point” is meant the body of 
practice which involves, first, leader- 
ship in the development of water sys- 
tems for towns, cities and regions and, 
second, the maintenance and operation 
of such systems honestly, efficiently 
and with adequate engineering fore- 
sight, all in the public interest. In the 
discussion, consideration will be given 
to the modern methods which have 
been found successful in bringing wa- 


ter supplies to American cities and re- 
gions, but no attempt will be made to 
deal with such specific components of 
the system as its dams and reservoirs, 
its pumps and pipelines, its service 


pipes and meters. Although meters 
are mentioned specifically, they are dis- 
cussed not because they are a necessary 
component of any well designed water 
system, but because they are an impor- 
tant tool of good management. 

Before embarking on the discussion, 
the author wishes to point out that 
the opinions expressed here are based 
upon his own personal judgment. The 
facts and figures are taken from pub- 
lished records of the various agencies 
mentioned. 


Types of Organization 

Historically, the great majority of 
water works have been developed for 
single communities or closely adjacent 
groups of towns. The traditional 
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small-town publicly owned water sys- 
tem is an integral part of the town’s 
government, controlled by the council 
or the town board. In such a system, 
water charges are ordinarily paid into 
the city treasury and needed funds ap- 
propriated by the council, no specific 
identity being given to the water sys- 
tem in the accounting system. For the 
very smallest towns, this lack of ad- 
ministrative and financial identity may 
be excused. For any water system 
serving more than 1,000 persons, fail- 
ure to identify administrative funds 
and indebtedness of the water system 
cannot reasonably be defended. For 
cities as large as New York and Phila- 
delphia to collect all water income at 
the city treasury and to require the 
water works management to obtain 
operating and maintenance funds 
through annual appropriations by the 
council is archaic. 

In many cities—both large ones, 
such as Los Angeles and Detroit, and 
small ones, of which there are hun- 
dreds—the water utility has been set 
up under control of a water board or 
commission, appointed in such fashion 
as to be free from political currents and 
charged with administering the water 
system as an integrated public business 
enterprise. Wisconsin offers a con- 
spicuous example of intelligent utility 
legislation, requiring the creation of 
water boards for city owned systems, 
the segregation of water works funds 
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and the placing of municipally owned 
utilities under the control of the public 
service commission. Not only in Wis- 
consin but in many other states, as well 
as in various provinces of the Do- 
minion of Canada, the commission or 
board control of publicly owned utili- 
ties is recognized as a superior method 
of operating such enterprises. 

In communities where the city- 
manager form of government is in ef- 
fect, the water system generally oper- 
ates under a department head who is 
subject to administrative control by 
the manager. To the extent that the 
manager form of local administration 
produces results which are superior to 
the general level of city administration 
in the region, the loss of identity of the 
water utility may be compensated for 
by the other virtues of the manager 
plan. But even in a manager type city, 
the board or commission type of con- 
trol of the water utility is likely to 
produce better results for the water 
utility and for the people served. 

About one-fifth of the water systems 
in the U.S. are privately owned and 
operated and _ four-fifths publicly 
owned. One hundred years ago the 
proportion was reversed. 

In many small towns and cities, after 
the war between the states had ended, 
citizens began to feel the need of public 
water supply. Generally the leading 
banker and a few of the citizens formed 
a “company” and built a water works, 
simple in design and limited in service 
area. As the towns rapidly grew to 
cities, the private owners were often 
unable or unwilling to add the capital 
to make the needed extensions. The 
city then took over the property and 
bonded itself to fund the improve- 
ments. And during the past fifty 
years, preferential tax policies favoring 
publicly owned properties and advan- 
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tageous interest requirements for mu- 
nicipal bond issues have also served to 
simplify the problem of expanding mu- 
nicipal ownership. 

There are still a number of the 
larger cities where privately owned 
water systems continue to operate with 
satisfaction both to the public served 
and to the owners. Cities such as Bir- 
mingham, Indianapolis, Wichita, New 
Haven, Bridgeport and groups of cities 
such as are served by Hackensack 
Water Co., Philadelphia Suburban, St. 
Louis County, California Water Serv- 
ice, Southern California Water Serv- 
ice, American Water Works, have 
under postwar conditions reaped the 
benefits of aggressive planning and ex- 
tension policies. 

There is no point in philosophizing 
on public vs. private ownership in the 
water works field. From the stand- 
point of development of property in 
the interest of the water users, between 
the well managed publicly owned util- 
ity and the well managed privately 
owned property there is no difference 
in progressiveness. There are exam- 
ples of laggard management under both 
public and private ownership. 


Investment in Water Works 


An average figure of $60 per person 
may be taken as the pre-World War II 
general cost of water works in the 
United States. The extensive reser- 
voir and aqueduct systems of Los An- 
geles and New York bring the per 
capita investment in those cities up to 
about $100 per person. The total cost 
of installed water systems serving 94.4 
million persons in 1945 was more than 
5% billion dollars. Postwar construc- 
tion costs (1949) were nearly 100 per 
cent higher than immediate prewar 
(1939) and 50 per cent higher than 
immediate postwar (1945) costs, with 
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evidence, historically grounded upon 
previous postwar price experiences in 
U.S., that a recession to 1939 price 
levels will not occur. It is generally 
assumed by engineers that future costs 
of water works, as a unit, will range 
from $100 to $125 per person served. 
In this context, it is interesting, too. 
to note that the capital investment in 
water works during the past 25-year 
period has proceeded at 2} times the 
rate of population increase. 

Funds for maintenance of water sys- 
tems and, to some degree, for exten- 
sions are derived from surplus reve- 
nues. As is shown later in the dis- 
cussion of Pennsylvania authorities, 
indenture requirements are sometimes 
such as to require that the complete 
cost of a water system be liquidated 
by revenues within 40 years. 

Any properly designed and operated 
water supply system can pay its way 


and expand itself in step with commu- 


nity growth. It is a fallacy to proceed 
upon the principle that a community’s 
water supply system cannot be funded 
from the revenues paid by the water 
users. Rather bluntly it may be said 
that any sizable community that can- 
not afford to build a water works sys- 
tem and pay for it is so uneconomically 
located as to justify the relocation of 
its citizens in some other place. 


Massachusetts Metropolitan Water 

District 

The recent series of regional or dis- 
trict developments evidences a con- 
structive trend in public water supply 
and, in the light of the national interest 
in more adequate supplies for munici- 
palities, is the focal point of this 
discussion. 

Without attempting to ascertain 
where the first purely “regional” water 
system was set up in the United States, 
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the Massachusetts Metropolitan sys- 
tem may be first considered for the 
purposes of this discussion. Its pro- 
gram was initiated in 1895, when the 
state legislature authorized the creation 
of the Massachusetts Metropolitan 
Water District for the purpose of con- 
structing works to supply Boston and 
cities and towns within a 10-mile ra- 
dius of the State House in Boston. 

In studying this development it must 
be remembered that Massachusetts 
policy in state-city relationships is un- 
usual, for the legislature continues to 
consider and enact laws on matters 
which in a majority of states have been 
relinquished to the cities and towns 
under local laws. Often, authorization 
of extensions to local water systems, 
which would elsewhere be controlled 
by some such body as the “Public 
Service Commission” or the “Conser- 
vation Commission,” require a special 
act of the legislature. In other words, 
Massachusetts had long been accus- 
tomed to doing things at the state level 
which would, in other states, be done 
(if at all) by cities and towns. Thus 
it was no strain upon the public imagi- 
nation for Massachusetts, when the 
Boston metropolitan area saw water 
supply problems ahead, to authorize a 
“state” water supply system. 

The novelty of the Massachusetts 
development lies in the fact that the 
1895 act set the state up in the water 
business as wholesaler. The Metro- 
politan Commission does not act as a 
retail agency, but stops at the city or 
town line and there sells water to a 
local utility, which carries on from that 
point in the conventional manner of 
water utilities. The phrase “stops at 
the city line” is subject to two very 
important limitations. The commis- 
sion is authorized by the basic act to 
control water waste in its customer 
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towns. It is also authorized to con- 
trol, by approval or disapproval, the 
minimum rates charged for water by 
any customer town. The act also set 
up certain basic stipulations concerning 
the financial transactions of the vari- 
ous commission-supplied water depart- 
ments which require good business ad- 
ministration of the local water system, 
up to the point of protecting water 
works earned surplus revenue against 
its diversion to other public uses. The 
investment in the Metropolitan system 
approximates 100 million dollars. In 
1950 it served 23 towns with estimated 
total population of 1,670,000. Water 
sold in 1949 averaged 190.92 mgd. or 
115.2 gped. 

The Massachusetts Metropolitan 
Commission, its works and its opera- 
tions represent a conspicuously suc- 
cessful method of meeting the water 
supply needs of a densely populated 
metropolitan area, overriding the mu- 
nicipal boundaries and establishing a 
quasistate authority to develop and sell 
water at wholesale. Whenever the 
bonding power of a state permits or 
whenever an authority can legally be 
established under state law (as for the 
Pennsylvania and the New _ Jersey 
turnpikes) the same policy can be put 
into effect in any state—if the econom- 
ics of the development make the bonds 
salable. 


New Jersey ‘‘Home Rule’’ 


New Jersey has approached the 
problem of regional water supply in a 
different fashion, its approach likewise 
being conditioned upon the pattern of 
state-local relationships embedded in 
the history of the state. Just as Massa- 
chusetts has held to the “Common- 
wealth” the right to legislate upon 
items of local concern, New Jersey has 
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for many years had city-town acts 
which confer extensive home rule 
powers upon incorporated communi- 
ties. The trend to “incorporate” a 
small community as a named local unit 
of government has been widespread. 
Whatever else may be said about this 
New Jersey characteristic, the multi- 
plicity of small, independent units of 
government does not make for rapid 
and effective solution of regional water 
problems. 

New Jersey has set another limita- 
tion upon its own ability to follow the 
Massachusetts pattern. The state is 
limited in its permissible debt to “not 
more than one per cent of the total ap- 
propriation [of funds by the legisla- 
ture| for the preceding year.” In 1950 
this set a limit of $1,500,000 upon the 
total debt of the state. Massachu- 
setts Metropolitan bonding authority, 
granted by the legislature, totaled 
nearly $100,000,000-—an amount which, 
under New Jersey law, would be far 
beyond the constitutional debt limit of 
the state. Thus, under New Jersey 
conditions, when the industrial part of 
the state above Mercer County had a 
serious water supply problem, recog- 
nized as requiring concerted action, the 
1916 legislature authorized the cre- 
ation of water districts, the formation 
of which required the governing body 
of each municipality interested to peti- 
tion the governor to appoint a com- 
mission under the terms of the act. 

To date only one such district—the 
North Jersey District Water Supply 
Commission—has_ been established. 
Under the terms of the act, eight mu- 
nicipalities—Newark, Paterson, Pas- 
saic, Clifton, Kearny, Montclair, 
Bloomfield and Glen Ridge—have each 
assumed a share of the debt obligation 
related to the development of Wanaque 
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Reservoir and the related supply lines, 
pumping stations and other facilities 
involved. The total cost of the “North 
Jersey” works constructed up to 1950 
was approximately $31,000,000. 

Twenty municipalities receive all or 
a part of their supply from Wanaque 
Reservoir. The average daily draft 
upon the system in 1949 was 91.5 
mgd., about 6.5 mgd. above the esti- 
mated safe yield of the system. Al- 
though that does not evidence as satis- 
factory a set of conditions as that of 
the Massachusetts Metropolitan sys- 
tem, the differences are not derived 
from errors or omissions at the broad 
engineering level nor at the local water 
utility management level. Rather they 
stem from the concepts and practices 
in the field of state-local relationships, 
which limit New Jersey’s ability to do 
the things of regional value that can 
be done in other states. Under Massa- 
chusetts law and procedure, North 
Jersey by 1950 could easily have 
achieved a reasonable solution of its 
water supply problems. Perhaps the 
lessons of the 1949-50 water shortage 
will convince political leaders in the 
state that changes in policy are in 
order. 

Recent legislation permitting the es- 
tablishment of “authorities” in New 
Jersey has not yet been applied to 
water works development. If it is, 
such legislation may serve to improve 
conditions where group or regional 
development is needed. 


Pennsylvania ‘‘Authorities Acts’’ 


Pennsylvania legislators, in 1935, 
took the first steps toward enactment 
of the “authority” act, under which 71 
water works ownership and manage- 
ment groups were functioning in 1950. 
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The series of legislative enactments 
known as the “authority acts” permit 
the citizens of a single city or town or 
of groups of incorporated and unincor- 
porated places to establish an agency 
through which governmental units may 
provide needed facilities and services 
for themselves, upon a self-liquidating 
basis, in the manner of private industry 
and without obligating the pre-existing 
units of government. Such an author- 
ity is authorized to file liens for debts 
owed, is given the power of eminent 
domain—but not to acquire a water 
works or other system by condemna- 
tion—can sue and be sued, and can 
issue revenue bonds, but may not obli- 
gate the municipality. The life of an 
authority under the Pennsylvania acts 
is limited to 50 years, while bond issues 
are limited to 40 years, with maturity 
of refunding bonds restricted to the 
life of the authority. At the termina- 
tion of the life of an authority, its prop- 
erty may revert to the municipality or 
municipalities which incorporated it. 
One further stipulation, which is of 
great value, requires that, for the pe- 
riod during which authority revenue 
bonds are outstanding, an engineer 
must be retained by the authority to 
advise it on matters of planning and 
management. 

Authorities have been given the 
power to assess benefited properties for 
the cost of improvements in proportion 
to the benefits received, giving them, 
in this respect, an advantage over pri- 
vate companies. They must establish 
a rate structure that will make them 
entirely self-supporting from revenues 
or rentals. They are permitted no 
other sources of income and may not 
be parasites on any municipal funds, 
except, possibly, when a system is 
leased back to the municipality for op- 
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eration. On the other hand, authori- 
ties cannot be deprived of their reve- 
nues to carry out other municipal 
functions. 

The populations served by various 
Pennsylvania water authorities in 1950 
varied from 700 to more than 100,000. 
By the end of 1947, 65 water authori- 
ties served more than 1,300,000 con- 
sumers and the total assets of the 
group were in excess of $101,250,000. 

The Pennsylvania authorities repre- 
sent an approach to the problems of 
regional or group development of wa- 
ter supply which differs considerably 
from the patterns of Massachusetts 
and New Jersey. For the conditions 
in Pennsylvania and most other states, 
the “authority” plan is superior to 
other methods of group action. It 
should be noted, however, that what 
is called an “authority” in Pennsyl- 
vania may be called a “district” in 
other states. 


Maryland Metropolitan Districts 


In Maryland, where a number of 
fine water districts are to be found, 
there operates the Washington Subur- 
ban Sanitary District, in many ways 
the nation’s best example of group 
action in community services. It is 
not only a water supply agency, but 
builds and operates sewers and sewage 
treatment systems, collects and dis- 
poses of garbage, and controls all 
plumbing in its service area. 

The district was established by a 
1918 act of the Maryland legislature, 
modified since, from time to time, as 
experience indicated the necessity. 

The commission in charge has been 
given all the usual powers of a Mary- 
land municipality in the fields of water 
supply, sewerage, storm drainage and 
refuse collection. It may issue bonds 
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as required, without referendum. It 
prescribes the amount of tax and 
frontage charges assessed by the 
county commissioners against property 
abutting its water lines or sewers. It 
fixes and collects the service rates 
charged against users of water and 
other services. 

At the time that the Washington 
Suburban was established it served a 
95-square mile area; by 1947 it served 
198 square miles. In the area since 
1918 there has been a residential and 
business expansion hardly paralleled 
anywhere in the East. In 1947 the 
district served more than 200,000 per- 
sons and its assets exceeded $29,000,- 
000. The organization has pulled itseli 
up by its own bootstraps, financing its 
developments by sales of bonds which 
have found and continue to find a 
ready market among bond buyers. 

The property is skillfully engineered 
and managed. In thirty years, it has 
sextupled its total of customers served, 
without subsidies or grants-in-aid, 
clearly demonstrating that regional 
needs for water supply can be met on 
the credit of the region, if intelligent 
planning and good management are 
applied to the program. 


Southern California District 


The preliminary releases of 1950 
census data show that, in the past ten 
years, California gained more than 
3,500,000 inhabitants, or 51.6 per cent 
of its 1940 total. Whatever else may 
have contributed to this gain, it is 
understood by engineers that engineer- 
ing foresight and availability of water 
supply have been a fundamental factor. 
When many years ago William Mul- 
holland told the people of Los Angeles, 
as they were considering a bond issue 
for the Owens River project, “If we 
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don’t build it, we'll never need it!,” he 
stated hard facts. 

The Metropolitan Water District of 
Southern California is an example of 
the continuation of the Mulholland 
spirit. In fact, it grew from an ac- 
tion of his. First, in 1924, Mulholland 
filed for Los Angeles a claim for 1,500 
cfs. of Colorado River water. Then, 
in 1928 the Metropolitan Water Dis- 
trict of Southern California was cre- 
ated to bring that water to Los 
Angeles. 

The district is to some extent a 
counterpart of the “North Jersey Dis- 
trict,” in that its basis is a voluntary 
association of municipalities who share 
the responsibility for the district’s debt 
and likewise share in its water supply. 

In 1931, the thirteen cities then in 
the district voted $220,000,000 to con- 
struct the 242-mile Colorado River 


Aqueduct which was completed in 


1941. At midyear 1949, the perma- 
nent works built by the district had a 
book value of more than $204,500,- 
000. Total assets were in excess of 
$289,750,000. 

As of July 1949, sixteen cities and 
water purveying agencies had joined 
the Metropolitan, and 26 communities 
received water service from it. The 
estimated population served was more 
than 3,500,000. Total production of 
water by the district in the fiscal year 
1948-49 averaged 588 mgd. or 168 
gped. Sales of water in the area 
served by the district are all upon a 
metered basis. 

The first bonds of this district were 
sold in 1932, a period which will be 
remembered as unfavorable for sale of 
securities. Therefore, recognizing the 
great importance of the project, the 
RFC purchased its issue of securities. 
The financial experience of the dis- 
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trict throughout has been good and its 
obligations have been met when and as 
payment was required. 

It will be remembered that the proj- 
ect involves the use of Colorado River 
water and power derived from Hoover 
Dam. The Bureau of Reclamation 
therefore is associated in portions of 
the project at the Colorado. 

The contract for purchase of power 
from Hoover Dam under the Boulder 
Canyon Project Adjustment Act im- 
poses on the district the obligation to 
pay the annual cost of operation and 
maintenance of the generating equip- 
ment installed at the district’s request, 
together with annuities to provide for 
replacement of such equipment and to 
amortize its cost within a period of 50 
years after its installation, with interest 
at 3 per cent per annum. The district 
is also obligated to pay, at rates fixed 
annually by the Secretary of the Inte- 
rior, for all of its allotment of firm en- 
ergy whether used or not. This obli- 
gation to pay for unused energy was 
a heavy financial burden on the district 
for several years, but contracts made 
with the city of Los Angeles and four 
private power companies have elimi- 
nated all cost for unused energy re- 
served for district use since May 31, 
1947. 

The U.S. Bureau of Reclamation 
and the district cooperated in the con- 
struction of Parker Dam and power 
plant. All construction work was per- 
formed by the bureau and the title to 
the power plant, dam and reservoir rest 
in the United States. Funds to cover 
the entire cost of the dam and reservoir 
were supplied by the district. Funds 
for the power plant were advanced by 
the federal government and approxi- 
mately one-half the cost is being repaid 
by the district. 
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The fact that district operations ex- 
tended to the Colorado, where work 
was going on under the terms of the 
Colorado River Compact and under 
control of the Bureau of Reclamation, 
made it necessary for the project to in- 
volve federal participation. It should 
not be overlooked, however, that the 
district has obligated itself to pay a 
very substantial portion of the cost of 
works and equipment at the river. 

The aqueduct, purification works and 
other portions of the project—except 
part of the works extending service to 
San Diego—have been funded by the 
customer cities which have joined in 
the project. Here again is a major wa- 
ter supply project which rests upon the 
cooperation and credit standing of its 
customers, and here again it is obvious 
that it can be done, if there is a will to 
do it. 


East Bay District 


East Bay communities, like most 
other metropolitan areas in California, 
have always been acutely conscious of 
the importance of an adequate water 
supply as a determining factor in the 
continued growth and development of 
the area. At Oakland, the decision to 
develop a new source of water supply 
under public ownership had been under 
consideration as early as 1918, when a 
serious water shortage presented a 
grim warning that the existing supply 
was inadequate to meet the expanding 
requirements of the rapidly growing 
area. It seemed apparent that a new 
source, undoubtedly some distance from 
the East Bay region, would have to be 
developed if growth of the area were 
to continue. It was not until 1921, 
however, that enabling legislation was 
passed by the state legislature which 
permitted the formation of a publicly 
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owned agency which could include both 
incorporated and unincorporated terri- 
tory and could extend into more than 
one county. This act, known as the 
Municipal Utility District Act of 1921, 
paved the way for formation of a utility 
district to embrace the principal cities 
of the East Bay area located in both 
Alameda and Contra Costa Counties. 
An election authorizing the formation 
of the present East Bay Municipal 
Utility District was held in May 1923. 

The district is the result of the co- 
operative effort of the people of the re- 
gion to solve a common problem. An 
inadequate water supply motivated the 
voters of nine East Bay cities to join 
together in 1923 to form a publicly 
owned agency capable of developing a 
new source of supply. The utility dis- 
trict was organized as a political subdi- 
vision, operating under the laws of the 
state of California and fully empowered 
to engage in the development and dis- 
tribution of municipal water supplies 
and other public services. 

As prescribed by law, the utility dis- 
trict operates without profit. It exists 
to serve the people of the East Bay 
area and it is owned and governed by 
them. The administration of the dis- 
trict is entrusted to an elective body of 
local citizens. In the East Bay district, 
the board includes five directors, who 
represent the people in management of 
the enterprise. 

Financing construction of the system 
has also been accomplished by the co- 
operative effort of the people. In 1924 
the voters approved a bond issue of 
$39,000,000 for the construction of the 
Mokelumne system to bring water from 
the mountains. Purchase of the distri- 
bution system from the privately owned 
East Bay Water Co. was financed in 


1927 by a $26,000,000 bond issue. In 
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1946, a bond issue for $12,000,000 was 
authorized to assist in financing the 
construction of the second Mokelumne 
Aqueduct. Over the years, through 
the payment of taxes and water bills, 
the people of the district have steadily 
reduced this indebtedness from a total 
of $77,000,000 to approximately $50,- 
000,000 at the present time. The total 
value of the district, with proper allow- 
ance for depreciation, is now more than 
$100,000,000. 

Today the East Bay utility serves an 
area of more than 200 square miles and 
an estimated population of more than 


900,000 
New York City System 


Any study of the advances made 
through regional water supply develop- 
ments should take into consideration 
the New York City metropolitan area. 
Population served (7,841,610 in 1950) 
is substantially greater than that served 
by the Massachusetts Metropolitan or 
even the Southern California Metro- 
politan Districts. Actually, New York 
City’s system is a “metropolitan” one, 
inasmuch as it is required to provide 
supplementary water, upon request, to 
municipalities in the seven counties in 
which its reservoir and aqueduct sys- 
tem is located. 

The Croton and Catskill water stor- 
age systems and their transmission 
aqueducts and distribution reservoirs 
represent engineering at its best. Sys- 
tem additions on the Delaware River 
were started in 1936, interrupted by 
World War II and resumed after the 
war. Dependable yield from the Cro- 
ton and Catskill systems plus some 
ground water developments on Long 
Island is slightly more than one billion 
gallons per day, yet the years 1946, 
1947 and 1948 recorded progressively 
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increasing average distribution of up 
to 1.2 billion gallons, well above the 
known safe yields and producing defi- 
ciencies which cannot, at the rate or 
progress on the Delaware system, be 
alleviated even in part before 1953. 

Not until the hot summer of 1949 
did the administrative heads of the wa- 
ter system publicly attempt to control 
the tremendous overdraft upon the sup- 
ply. It must be said that the “save 
water” campaign carried on voluntarily 
by the press, the radio, the school chil- 
dren and other agencies, supplemented 
by drastic control regulations imposed 
by the water department, produced a 
public response unparalleled in peace- 
time. New Yorkers stopped wasting 
water to the extent of saving almost 
300 mgd. during the first six months 
of 1950. The reservoirs were almost 
full by June 1950 and the continued 
savings by consumers, combined with 
more than normal rainfall and lower 
temperatures than in 1949, brought the 
city to the end of July 1950 with about 
10 per cent more water in storage than 
at the same time in 1949. By early in 
1951, all the major storage units were 
filled. 

The major deficiency of the New 
York City water system is administra- 
tive. This deficiency results from two 
long-term conditions: first, indifferent 
control of customer demand and waste 
and, second, separation of the construc- 
tion, operation and budgeting controls 
into nonintegrated units. Of the first 
condition, it may be stated that the re- 
fusal to enforce universal metering is 
contrary to the policy of the better 
managed water utilities throughout the 
U.S. Of the second, it is a fact that 
New York City’s water utility is not 
a unified agency. The Board of Water 
Supply designs and builds new supply 
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works. The Department of Water 
Supply operates and maintains the sys- 
tem, when its construction is completed. 
Water bills are paid into the city treas- 
ury. Appropriation of funds to oper- 
ate the system is controlled by the 
Board of Estimate. God sends the rain 
to fill the reservoirs. 

_The Department of Water Supply 
is a career-type civil-service organiza- 
tion, but its employees—including its 
top officer, the Chief Engineer—are 
underpaid. The department, as such, 
does not participate in policy making. 
The members of the Board of Water 
Supply and the Department Commis- 
sioner, who operate at the policy- 
making level, are often appointed be- 
cause of their political standing, not 
because they are competent engineers 
or administrators. One must point 
out, however, that there have been and 
still are men of vision and competence 
associated with the Board of Water 
Supply. 


Financial Comparisons 


In the U.S. Census “Report on City 
Government” for 1947, it is shown that 
the total income of the New York City 
Water Department was $43,602,000 
and that after all debt service and oper- 
ating expenses were accounted for, the 
city converted to its general funds $4,- 
816,000. In the early 1930's, water 
rates were increased by 50 per cent, 
ostensibly to fund the Delaware supply 
system in advance. This rate increase 
produced a surplus of income over ex- 
penditures of about $10,000,000. per 
year for a number of years. Rather 
than being used to reduce existing debt, 
this money went into the general city 
funds. 

The debt pattern of the New York 
system merits study. Reference again 
to the U.S. cerfsus report indicates that 
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the total debt at the end of the 1947 
fiscal year was $572,700,000 and the 
total investment in the water system 
slightly over $775,000,000. The bonds 
issued to cover water works construc- 
tion have a 50-year life, on the theory 
that the impounding reservoirs, dams 
and aqueducts will last for 100 to 200 
years. Interest on the funded debt in 
1947 was $20,677,000. 

The payments for interest alone in 
New York were more than the total 
that either Chicago or Los Angeles col- 
lected for all water service charges. 
Los Angeles with a plant investment 
total in midyear 1948 of $210,988,686 
had a gross debt at the end of 1947 of 
only $45,136,000. Putting the facts 
another way, New York, with a plant 
investment less than four times that 
of Los Angeles, had 12} times the out- 
standing debt of the Los Angeles sys- 
tem and required ten times the dollars 
used by Los Angeles for interest pay- 
ments on debt. 

The difference lies fundamentally in 
the fact that Los Angeles has a unified 
water department administered by and 
staffed by personnel of the highest skill. 
Its affairs are managed in a business- 
like manner. New York does not in- 
tegrate its water system. Its career 
personnel is underprivileged. Its top 
appointees are political. 

Los Angeles is 100 per cent metered. 
New York is very little metered. It 
will continue to dwell in the danger of 
shortage until it installs meters. 

The “authority” plan for water sys- 
tems is permitted in New York State, 
through recent legislation. The metro- 
politan New Yorker reaps the benefit 
of integrated business management by 
the Port of New York Authority, an 
agency of New York and New Jersey 
that builds and operates docks, harbor 
facilities, tunnels and bridges. High- 
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est level consideration of the values to 
be derived from establishment of a 
New York water and sewer authority 
is clearly indicated. 

Business-like management of the en- 
tire water system from source to faucet 
is the long-range answer to New York 
City’s water emergencies, and the first 
line of effective control lies in universal 
metering. 


Advantages of Regionalization 


Since municipal water supplies are 
established in communities which are 
political subdivisions of the states, the 
state local water utility relationships 
are basic and important. 

Elsewhere it has been noted that 
Wisconsin has established, through its 
public service commission, particularly 
effective control of municipal water 
utility management. This pattern of 
state guidance is of great value to the 
water consumers and merits extension 
into the other states and duplication, in 
principle, to the fullest extent possible. 

The “home rule” shibboleth is per- 
haps the nation’s greatest contribution 
to inefficiency, particularly in the field 
of utility management. In many areas 
the city or town boundaries no longer 
define the limits of water supply serv- 
ice. In the majority of water works 
systems, in population groups of 2,500 
or less, the routines required from day 
to day in operation are insufficient to 
make possible the provision of the 
greater skills which public safety re- 
quires. Likewise, since the number of 
employees in water works the country 
over averages one per 1,000 persons 
served, it becomes clear that the very 
small water utility, operated as a unit 
of itself, cannot be expected to conform 
to the best patterns of management. 

In the interest of better control of 
water supply for the public benefit and 
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in view of the successes already 
achieved by water districts and authori- 
ties, it appears constructive to consider 
county water systems or district water 
systems territorially adjusted to a com- 
munity of occvpational interests. That 
such systems would not need to be 100 
per cent physically interconnected is 
evidenced by the Washington Subur- 
ban Sanitary District. That municipal 
boundaries are unimportant in water 
supply operations is evidenced by the 
Hackensack Water Co., which provides 
water service in 53 separately incor- 
porated communities in northern New 
Jersey. It is obvious to anyone who is 
familiar with this territory that 53 sep- 
arate water supplies and systems would 
not serve the public interest. 

Further exploration of the values of 
county or district water systems makes 
it clear that better equipment for water 
main extension and maintenance work 
could be provided as the mileage of in- 
stalled mains increased. Meter read- 
ing and repairs could be handled by 
men who were specialists at the jobs. 
Billing could be done with better equip- 
ment and more efficiently with a larger 
group of accounts to handle. The man 
or men assigned to maintain pumps 
and other equipment could be better 
trained and more efficient. The nega- 
tive result would be that there would 
be fewer jobs for untrained men. 

Consistent with the opinion that 
grouped operation and management of 
small water systems is in the public in- 
terest, one can advocate stronger super- 
visory powers for public service com- 
missions, state boards of health, state 
boards of accounts and other state 
agencies, all to the end that better wa- 
ter service be provided. 

One agency now in every state has 
supervisory powers over water supply 
in its safety aspects—that is the state 
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board of health. Through the activi- 
ties of the state sanitary engineer and 
his staff, incalculable benefit has been 
brought to water users in every state 
where this agency has been put into 
action. Through their approval pow- 
ers for all new projects, the state en- 
gineers have lifted the standard of small 
town water works construction. The 
field men in their contacts even with 
the smallest water works bring infor- 
mation and advice far beyond the cate- 
gory of water quality, acting as coun- 
selors on many items of routine opera- 
tion and repair practice. The activities 
of this agency in the various states are 
accepted by the management of water 


systems. It is a state-by-state activity 
of greatest value. It should be 
strengthened. 


Good Management 


It has been indicated how great cities 
and regions have profited by the han- 
dling of the water supply problems 
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upon the basis of competent engineering 
and good management. It is already 
well known that the individual cities in 
Wisconsin have been served by compe- 
tent water boards and career employees 
controlled by the Public Service Com- 
mission. The good judgment of many 
towns and cities in other states has pre- 
served for them the fruits of efficient 
management even though the laws in 
the state may not afford the real en- 
couragement to good management that 
the people deserve. It has been shown 
that authorities, districts and regional 
systems can be financially solvent and 
successful. 

Water works are “business.” They 
should be so regarded by the people and 
the public officials where the property 
is publicly owned. There is no town 
in which people are engaged in the nor- 
mal ways of American life, where the 
water supply system cannot be suc- 
cessfully and profitably operated, if the 
people will it. 
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Selection of Well Pumps 
By G. E. Hubbell 


A paper presented on Oct. 26, 1950, at the Michigan Section Meeting, 
Detroit, Mich., by G. E. Hubbell, Civ. Engr., Hubbell, Roth & Clark, 


Inc., Detroit, Mich. 


UCH has been written about the 
proper selection of deep-well 
pumping equipment, and it would seem 
that little can be added to the literature 
covering this subject. Many reliable 
pump manufacturers have excellent 
pumping equipment to offer, all of 
which meet field requirements. 
The municipal engineer must rely to 
a great extent on the ability of the pump 
manufacturer to provide pumping 
equipment properly designed and fabri- 
cated. It is his responsibility, how- 
ever, to provide the manufacturer with 
accurate data, adequately describing the 
conditions of installation and any spe- 
cial requirements, so that the manufac- 
turer can offer suitable equipment. 
This requires a determination of the 
capacity required, the diameter and 
yield of the well, the type of pumping 
equipment needed, and the materials 
of construction. 


Required Yield 


The amount of water required can 
generally be determined from popula- 
tion data, fire requirements, storage fa- 
cilities and, in existing systems, known 
deficiencies. Prior knowledge of a 
given well field or field testing of the 
general water supply area will indi- 
cate the availability of an adequate 
ground water supply by which the 
number and diameter of wells can be 
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Where small yields of less than 100 
gpm. are required, the tendency is to 
think in terms of 4- to 6-in, wells. The 
use of wells of these diameters should 
be discouraged, however, as the con- 
struction of wells of adequate diameter 
will more than repay the initial addi- 
tional construction cost in longer serv- 
ice life and in permitting a better selec- 
tion of pumping equipment. A mini- 
mum diameter of 12 in. is desirable for 
all municipal wells. 

An adequate field test of the well 
must be made to permit the proper se- 
lection of suitable pumping equipment. 
The test comprises : 

1. Measurement of the inside diam- 
eter of the well. 

2. Measurement of the depth of the 
well from the top of the casing to that 
of the screen, and to the bottom shoe. 

3. Determination of the vertical 
alignment of the well. 

4. Continuous field pumping for not 
less than seven days at a uniform rate 
equal to the expected or desired ca- 
pacity of the well. 

5. Careful measurement of the water 
level in the well both before and during 
the test, and, if possible, the determina- 
tion of water levels in affected observa- 
tion wells. 

6. Observation of the rate of re- 
covery in the well and observation of 
the well after the pumps have been shut 
down. 
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In addition, the relationship of the 
static level at the time of testing to long 
term ground water levels must be de- 
termined to provide pump settings 
suitable for lowered water levels, and 
also to determine the variation in the 
total pumping head. In order to cor- 
relate the test information with exist- 
ing information, water level observa- 
tions must be based on U.S. Geological 
Survey procedures. 

It may appear that test information 
can be obtained relatively easily. Ac- 
tually, conducting an adequate test is 
a major operation. 

Because many wells are drilled in 
locations where power is not available, 
pump tests must often be conducted 
with gasoline-engine-driven pumps. 
Such pumps are variable in their speed 
and require constant attention to in- 
sure uniform pumping rates. Well 
drillers, in general, are not fully aware 
of the need for seven-day tests. As 
testing equipment is usually furnished 
and operated by the drillers, adequate 
inspection or supervision must be pro- 
vided to assure accurate test results. 
The author’s attention was recently di- 
rected to a well installation in which, 
on the basis of an 8-hour pump test, a 
considerable sum of money was spent 
on the construction of a well house and 
the installation of pumping equipment, 
only to have the wells pumped dry af- 
ter 18 hours of continuous operation. 

The drawdown record (Fig. 1) of 
pump tests conducted at a continuous 
rate of 500 gpm. on a 12-in. well drilled 
at Clawson, Mich. in 1944 indicates the 
necessity of long-period pumping to de- 
termine well performance adequately. 

Water level measurements within a 
well can be made either with an air 
gage and drop pipe, a chalked tape or 
an electric sounding device. With wa- 
ter levels which are less than 100 ft. 
below the casing top, the chalked tape 
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method is considered the simplest and 
most positive means of determination. 

The safe yield of a well can also be 
determined by field tests, to avoid the 
selection of oversized pumping equip- 
ment. 


Types of Pumps 


Pump manufacturers offer a num- 
ber of different kinds of pumping 
equipment, and the engineer is faced 
with the problem of selecting the proper 
type for a given installation. 


Well 


End ef Pumping 


Testing Period—days 


Fig. 1. Drawdown in Seven-Day 
Pumping Test 


The drawdown of a 12-in. well in Claw- 

son, Mich., at a continuous pumping rate 

of 500 gpm. is indicated in the above 
diagram. 


pump types suitable for municipal use 
include: [1] reciprocating pumps; [2] 
jet pumps; [3] airlift pumps; and [4] 
vertical centrifugal pumps. 

Reciprocating pumps are not gener- 
ally used today. They are limited in 
capacity, comparatively expensive and 
bulky, and their stuffing boxes, leather 
gaskets and other parts require con- 
siderable maintenance. 

Jet pumps are a rather new develop- 
ment in the pump field. Like recipro- 
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cating pumps, they are limited in ca- 
pacity with an average range of 5 to 70 
gpm. Their maximum lift is 150 ft. 
The advantages of this type of pump 
are its ruggedness, dependability and 
easy maintenance. The author has had 
one domestic unit in operation for the 
past four years, during which the unit 
has required no oiling or maintenance 
of any kind. The development of plas- 
tic flexible pipe has made the installa- 
tion of jet pumps simple, rapid and 
ideally suited for installation in crooked 
wells. If a supply must be developed 
from a 4-in. well within the head range 
mentioned, the jet is an ideal selection. 

Although air-lift pumps offer a sim- 
ple and sturdy means of pumping wa- 
ter, they are not now widely used either 
in old or new installations. Their dis- 
advantages include an efficiency of less 
than 50 per cent and the necessity to 
repump for high service and deep wells 
to provide proper submergence. These 
drawbacks outweigh their chief advan- 
tage of having no moving parts below 
ground. 

The vertical centrifugal pump is al- 
most universally used for the pumping 
of municipal wells. High overall effi- 
ciencies of at least 70 per cent, direct 
pumping to high service, and general 
all-around seviceability account for the 
wide popularity of this type of pump. 

To select a deep-well turbine pump 
properly, it is necessary to plot a 
combined head-capacity curve showing 
the yield of the well for low, average 
and high initial static-water levels and 
superimpose on this graph the charac- 
teristics of the various pumps under 
consideration. The method has been 
well described by Alexander (1). 
Graphic representation of head capacity 
conditions is a real aid in selecting the 
proper pump. The relation between 
capacity and head in the Clawson well 
is shown in Fig. 2. 
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Vertical centrifugal pumps are made 
in many sizes and stages to operate at 
870, 1,170, 1,750, or 3,400 rpm. The 
pump manufacturers are generally re- 
lied upon to provide the proper diam- 
eter and number of bowls to fit a speci- 
fied speed. The general method fol- 
lowed in making this selection has been 
well explained by A. O. Fabrin (2). 

Centrifugal pumps can be classified 
according to their “specific speeds,” or 
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Fig. 2. Head Capacity Curve 
The combined head capacity curve of the 
Clawson, Mich., well shows the yield for 
low, average and high initial static water 


Ng. Specific speed is the relation be- 
tween the discharge in gallons per 
minute, the head per stage in feet, and 
the speed of the pump in revolutions 
per minute : 


Ng = 


The Ng of deep well centrifugal pumps 
ranges from 1,500 to 4,100, with opti- 
mum value at 3,500. An empirical re- 
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lationship between the impeller diam- 
eter, the throat diameter and the spec- 
ific speed has also been formulated so 
that the optimum impeller diameter and 
the number of stages for a given dis- 
charge and head condition can be cal- 
culated. If freedom from difficulties is 
desired, the pumps selected must have 
a capacity less than the sustained yield 
of the well. Similarly, the pump bowls 
must be set below the lowest anticipated 
water level in the well. Negative heads 
at the pump bowls eventually cause 
trouble and are to be avoided. 

The principal difference between the 
pumps offered by the various manufac- 
turers centers around the method of 
lubrication and the construction of the 
impellers. With water lubrication, the 
line shaft of the pump revolves within 
the rising column of water, guided by 
rubber bearings in spiders spaced about 
10 ft. apart. Usually this type of pump 
is provided with a prelubrication de- 
vice which provides water on the bear- 
ings before the pump is started. In oil- 
lubricated line shafting, tubing to en- 
close the shaft must be provided to 
confine the oil to the bearings. Oil is 
fed by a solenoid-operated oiler to the 
shaft tube and escapes from ports above 
the top bowl. 

Regardless of the type of shaft lubri- 
cation, all manufacturers provide water 
lubrication of the rubber or bronze 
bearings within the pump bowls. The 
choice of lubrication appears to be a 
matter of individual preference as both 
methods give satisfactory performance. 
Impellers can be obtained fully enclosed 
or semi-open. The principal claims for 
the open impeller are freedom from 
difficulty caused by sand and ready ad- 
justment from the top of the line shaft, 
permitting about 25 per cent variation 
of the pump capacity. Closed impel- 
lers generally afford higher sustained 
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efficiencies and somewhat lower thrust 
loads. Although the majority of deep- 
well turbine installations use closed im- 
pellers, either type will give good 
service. 

Because electric motor drives for 
deep-well centrifugal pumps must be 
built to fit the pump discharge head, all 
pump manufacturers have developed 
standard motor-drive designs. These 
have been thoroughly tested and have 
proved adequate; it is necessary only 
to specify that the motor and pump head 
be built to form an integral unit and that 
the motor be a vertical, hollow-shaft, 
splash-proof, squirrel-cage induction 
motor of specified voltage and speed, 
with adequate thrust bearings and with 
horsepower capacity to drive the pump 
continuously without inducing a tem- 
perature rise of over 40°C. 

A typical set of specifications, used 
in the purchase of a deep-well turbine 
pump for the village of Lowell, Mich., 
appears in the Appendix to this paper. 
In several recent well installations, a 
compact and inexpensive type of pump 
head enclosure was used to eliminate 
the customary well pumphouse. The 
enclosure consists of a metal-insulated 
box approximately 5 x 3 ft. and 44 ft. 
high, with one side hinged to permit 
access to the pump. The housing is 
heated with an electric strip heater. 


Materials 


Deep-well turbine pumps can be ob- 
tained in a variety of materials; it is 
necessary, therefore, to select and spec- 
ify the material for each pump part. 
Low initial costs frequently determine 
the selection of materials, but this prac- 
tice usually results in early pump re- 
placement. 

Although genuine wrought-iron pipe 
may sometimes be specified, column 
pipe is generally made of standard 
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black steel pipe. Where extremely ac- 
tive waters are encountered, lined and 
coated pipe may be used. Line shafting 
is generally constructed of cold-fin- 
ished, turned, ground and polished pre- 
cision steel shaft ; where corrosive con- 
ditions exist, stainless steel is used. 
Shaft-enclosing tubing is made of extra 
strength steel pipe, with bronze shaft 
bearings. Pump bowls are generally 
made of close-grained high-quality cast 
iron, free from all faults. For service 
under corrosive conditions, all-bronze 
bowls should be specified. Pump shafts 
should be made of stainless steel of not 
less than 12 per cent chromium content. 
Impellers should be of bronze to give 
optimum protection against corrosion 
and wear. Cast iron, either plain or 
enameled, is also specified but is not 
as serviceable as bronze. 

The specifications of certain typical 
installations are listed below: 

The installation at Willow Run, 
Ypsilanti, Mich., comprises three 24- 
in. wells 81 to 87 ft. deep. Each well 
is equipped with a 3,500-gpm., 46-ft. 
head, single-stage, 1,170-rpm. turbine 
(Ng = 3,980); a 14-in. column; 3-in. 
shaft tube; 144-in. shaft and an oil-lu- 
bricated enclosed enameled cast-iron 
impeller. 

The Lowell, Mich., installation con- 
sists of a 17-in. id. Kelly well, 39 ft. 
deep with a 250-gpm., 180-ft., 8-stage, 
8-in., 1,760-rpm. turbine (Ns = 3,550) ; 
a 5-in. column; a_ water-lubricated 
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1}-in. shaft and an enclosed bronze 
impeller. 

Clawson, Mich., maintains a 12-in. 
well, 168.5 ft. deep, equipped with a 
500-gpm., 195-ft., 6-stage, 10-in., 1,760- 
rpm. turbine (Nx = 2,850); an 8-in. 
column; 2$-in, shaft tube; 14-in. oil- 
lubricated shaft and an enclosed bronze 
impeller. 

Oakland Hills Country Club, Bir- 
mingham, Mich., maintains a 12-in. 
well, 150 ft. deep, with a 200-gpm., 
100-ft., 12-stage, 6-in., 1,760-rpm. tur- 
bine (Ng = 5,000); a 5-in. column; 
$-in. water-lubricated shaft and a semi- 
open bronze impeller. 

The Willow Run housing installa- 
tion at Ypsilanti, Mich., maintains the 
following wells: 

Well No. 2 is a 12-in., 126-ft. deep 
well with a 600-gpm., 180-ft.-head, 8- 
stage, 10-in., 1,760-rpm. turbine (Ns = 
4,210) ; 8-in. column ; 24-in. shaft tube ; 
14-in. shaft, oil-lubricated, and an en- 
closed bronze impeller. 

Well No. 3 is a 12-in. well, 99 ft. 
deep, with a 420-gpm., 201-ft.-head, 6- 
stage, 10-in., 1,760-rpm. turbine (Ns = 
2,630) ; 6-in. column; 2-in. shaft tube ; 
1}-in. shaft, oil-lubricated, and an en- 
closed bronze impeller. 

Well No. 5 is a 24-in., 115-ft. deep 
well, with a 420-gpm., 115-ft.-head, 4- 
stage, 10-in., 1,760-rpm. turbine (Ns = 
2,540) ; 6-in. column; 2-in. shaft tube ; 
14-in. shaft, oil-lubricated, and an en- 
closed bronze impeller. 


APPENDIX 
Specifications for Deep Well Turbine Pump and Motor, Lowell, Mich. 


1. Description. 


Deep well turbine for 
installation in an existing 26.5-in. id. 
Kelly well, Lowell, Mich. 


2. Capacity. The pump shall have a 
capacity of 200 gpm. at 180 ft. total sta- 
tion lift, and not over 230 gpm. at 165 ft. 
of total station lift. Total station lift is 


calculated as the vertical distance from 
the pumping level in the well to the center 
line of pump discharge plus the discharge 
head at that point. 

3. Motor. The motor shall be a ver- 
tical, hollow-shaft, totally enclosed, fan- 
cooled, bail-bearing, oil-lubricated type 
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directly connected to the pump shaft. It 
shall employ a 440/220-v., 3-phase, 60- 
cycle power for a squirrel-cage induction 
type 40° C. motor, with a speed not ex- 
ceeding 1,800 rpm. An adequate oil- 
lubricated thrust bearing shall be pro- 
vided. A suitable base of high grade 
cast iron shall also be provided for 
mounting the motor. 

4. Line Shaft. Enclosed, _ turned, 
ground and polished precision shafting 
of ample size in 10 ft. interchangeable 
lengths shall be provided. Line shaft 
bearings shall be of rubber, and of the 
water-lubricated type. Bearings held in 
bronze retainer rings shall be spaced not 
more than 10 ft. apart, center to center. 

5. Column Piping. Screwed couplings 
of steel shall be furnished in interchange- 
able sections not more than 10 ft. long. 
Standard weight id. pipe shall be em- 
ployed. 

6. Pump Bowl Assembly. The pump 
bowls shall be of close-grained cast iron, 
free from blowholes, sand holes and all 
other faults, and shall be accurately 
machined and fitted to close dimensions. 

The impeller shall be bronze and shall 
be of the enclosed type, accurately ma- 
chined and finished, and perfectly bal- 
anced both mechanically and hydrauli- 
cally. A nut shall be provided at the 
motor head to permit adjustment of the 
impeller. 

The impeller shaft shall be properly 
supported on each side of the impeller by 
adequate water-lubricated bearings. The 
tail bearing shall be bronze and shall be 
grease packed. 

7. Suction Pipe and Strainer. Suction 
pipe shall be furnished. A brass strainer 
having a net inlet opening area of not 
less than four times the area of the suc- 
tion pipe shall be included. 
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8. Water Level Indicator. A suitable 
altitude gage and air line of copper tub- 
ing sufficiently long to indicate the water 
level in the well shall be furnished to- 
gether with a hand-operated air pump. 

9. Descriptive Matter. The bidder 
shall submit with his proposal complete 
dimensional prints and descriptive matter, 
including performance characteristics, to 
provide a complete description of the 
equipment offered. 

10. Pump and Well Data. The follow- 
ing shall apply: 

Base of motor—elevation 123.0 
Discharge—standard 

Top of well—elevation 123.0 

Water surface in well at 200-gpm. pump- 

ing rate—elevation 89.0 
Bottom of well—elevation 74.5 
Size of well, id—26.5 in. 

Distance from base of motor to bottom 
of bowls—45 ft. 

Suction pipe size—5 in. 

Suction pipe and strainer length—2 ft. 

Line shaft diameter—1 in. 

Column piping; standard weight, id.— 

5 in. 

Design pumping rate—200 gpm. 
Total station lift at design pumping rate 

—180 ft. 

Size of pump bowls, od.—7%% in. 

Number of stages—7 

Speed of pump—1,800 rpm. 

Motor size—15 hp. 

Electrical power—220/440 v. 3-phase 
60-cycle 
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Dynamiting as a Means of Increasing Well Yield 
By Harold House 


A paper presented on Oct. 26, 1950, at the Michigan Section Meeting, 
Detroit, Mich., by Harold House, Board of Water and Light Commis- 


sioners, Lansing, Mich. 


ATER for the city of Lansing, 
Mich., is obtained from 87 deep 

wells, 42 of which are pumped by air- 
lift pumps, and 45 by deep well turbo- 
pumps. These wells are located in a 


zone or belt which, roughly, runs from 
northwest to southeast in the city. The 
well diameters vary from 6 to 14 in. 
and the average depth is 425 ft. They 
are cased through the glacial drift into 
rock which is found approximately 70 


ft. below the surface. 

One of the major problems facing 
the water supply field is that of main- 
taining well yields as close to their 
original level as possible. Decreases in 
yield are attributed to decreases in 
static levels and to the shutting off of 
water entering the well. The latter 
condition may be caused by the plug- 
ging of the interstices in the well wall 
by suspended matter in the water. 
Plugging may also be caused when the 
sudden release of pressure, which oc- 
curs as water enters the well, releases 
the dissolved carbon dioxide. In the 
resulting reaction, the calcium bicarbo- 
nate decomposes, forming insoluble cal- 
cium carbonate and more free carbon 
dioxide, thus building up a coating on 
the walls of the well which gradually 
seals it off to the entry of water. 

In 1944, after unsuccessfully trying 
various methods, such as acid and dry 
ice treatment and reaming of the walls 


of the wells, the Board of Water & 
Electric Light Comrs. entered upon a 
schedule of dynamiting to maintain 
production capacity. The results indi- 
cate that dynamiting is the answer to 
this problem for the sandstone forma- 
tions prevailing in the Lansing area. 
To date, 40 wells have been dynamited 
twice. The production increase at- 
tributable to dynamiting totals 11.8 
mgd., representing an increase of 132 
per cent in specific capacity. The 
average lift before and after dynamit- 
ing was 182 ft. and 165 ft., respectively. 
So far, dynamiting has been limited to 
wells pumped by turbo-pumps. 


Dynamiting Procedures 


Before transporting dynamite and 
caps to a well it is necessary to advise 
both the Police and Fire Departments 
of the route to be followed and the 


‘location of the well to be dynamited. 


Dynamite and caps must be transported 
separately and cannot be left at the site 
overnight. 

Before dynamiting, a study must be 
made of the well log which shows the 
various formations encountered in drill- 
ing the well. Dynamiting is limited to 
the strata showing water-bearing mate- 
rial; 10-lb. shots of 50 per cent nitro- 
glycerine dynamite are detonated at 5- 
ft. intervals. The charges are wrapped 
in cheesecloth and lowered into the 
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Fig. 1. Well Caliper 


The well caliper consists of two spreading arms which actuate the contact point on a 
The varying voltage drop gives diameter readings, the maximum measurable 


diameters being 72 in. 


Contact Arm—1 to 1 


Contact Mechanism 


10 Contact Pins —+ 


42 in. 


4-Blade Rotor 


Straightening Vanes 


Contact Arm—10 to 1 i} 


Fig. 2. Flow Meter 


The vertical current meter is an adaptation of a stream flow meter built for vertical 
use and calibrated to read the velocity from revolutions of the impeller. 
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well by means of the electrical detonat- 
ing wire which is calibrated for length. 
When the charge reaches a predeter- 
mined level it is detonated, the wire is 
withdrawn, another 10-ib. charge is 
attached. The same procedure is then 
repeated. No charge is detonated 
closer than 50 ft. from the bottom of 
the well casing. 

One well was dynamited with 100-Ib. 
charges set at 50-ft. intervals along 
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To extend the knowledge of the wa- 
ter table and of the amount and loca- 
tion of the water influx into the wells, 
two instruments were built and used 
on the wells as they became accessible 
through pump cleaning, dynamiting or 
new drilling. The first (Fig. 1) con- 
sisted of a spreading arm caliper, the 
arms of which actuated the contact 
point on a rheostat, the varying voltage 
drop giving readings calibrated as di- 
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Fig. 3. Study of Well NW-8 


With a knowledge—furnished by caliper readings—of the diameter of the well at any 
given point, the flow may be determined. 


the water-bearing strata, but tests in- 
dicated that better results are achieved 
by the 10-lb. shots. In addition, 
neighborhood complaints of concussion 
are lessened when the smaller charges 
are used. 

After dynamiting, the well is cleaned 
to its original depth by bailing, using 
a well rig; it is then ready for the 
installation of a test pump. 


ameter measurements. The input volt- 
age is of course held constant. The 
maximum measurable diameter is 72 in. 

The second instrument (Fig. 2) is 
an adaptation of a stream flow meter 
built for vertical use and calibrated to 
read velocity in feet per second as a 
function of the speed of revolution of 
the impeller. With a knowledge of 
the diameter of the well at any given 
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TABLE 1 each increase in the flowmeter setting, 
Specific Capacity of Wells Before and After the flow in the well is calculated and 
Dynamiting the results plotted on a curve (Fig. 3). 
SE As noted above, three of the 40 
wells dynamited were dynamited a sec- 
Well ond time. The average increase in 
Before | After | Before | After Specific capacity (gallons per minute 
per foot of drawdown) before and after 
+ 38 dynamiting was 171 per cent the first 
C-13 25 | g8 | 37 | 74 ~~ time and 88 per cent the second time, 
as shown in Table 1. 
Avg. 24), 65 | 25 | 47 This may be an indication of what 
RCTS 171 88 can be expected from repeated dyna- 
itt Cannot be considered con- 
TABLE 2 
Average Cost of Dynamiting and of Productive Capacity Increase 

D Cc 

No. of Wells | Contract and Mise. City Labor Total Vie ess, Water on 

5 $1342.93 — $1342.93 398,000 $3374.20 

ot $ 548.68 $157.26 $411.92 $1117.86 496,000 $2253.75 

8t $ 59.38 $129.83 $648.11 $ 837.32 320,000 $2616.62 

21§ 0 $163.15 $563.13 $ 726.28 276,000 $2631.44 


* The dynamiting and cleaning of these wells was contracted for on a time and material basis. 

+t In dynamiting and cleaning these wells, the well rig and operator were contracted for at $4.00 per hour 
with additional labor, dynamite and miscellaneous material furnished by the city. 

t In dynamiting and cleaning these wells, the well rig was rented at $5.00 per day; the city furnished the 


operator and all labor and material. 


§ Dynamiting and cleaning of these wells was accomplished by a well rig purchased by the city; the operator 


and all labor and material were furnished by the city. 


point, determinable from the caliper 
readings, the flow may be determined 
as in Fig. 3. 

When preparing a well for dynamit- 
ing, the pump must be removed and 
the cross section of the well determined 
by calipering. After dynamiting and 
cleaning, the well is again calipered, 
the well flowmeter is lowered into the 
well with a calibrated cable, and the 
test pump is installed. Flowmeter 
readings are taken while the pump is 
in operation at 5-ft. intervals from the 
bottom of the well to the bottom of the 
pump suction and repeated for various 
discharge settings of the pump. At 


clusive until further information is 
available. Experience thus far indi- 
cates that dynamiting should be re- 
peated at 4- to 5-year intervals. 


Cost of Dynamiting 


A tabulated breakdown of the aver- 
age cost of dynamiting and cleaning, 
and the average cost per million gallons 
a day of the increase in productive ca- 
pacity appears in Table 2. The esti- 
mated cost, per million gallons pro- 
duced daily, for a new well extension, 
including necessary transmission mains, 
well houses, meters, and other equip- 
ment, amounts to $98,000. 
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The Directional Charge Method of Shooting Wells 
By George L. Smith 


A resume of a paper presented on Sept. 20, 1950, at the Wisconsin Sec- 
tion Meeting, Oshkosh, Wis., by George L. Smith, Sales Mgr., G. L. 


Smith & Co., Milwaukee, Wis. 


HE directional charge method of 

shooting oil wells was originally 
developed about eight years ago by the 
Byron-Jackson Co. of Los Angeles. 
Early experiments with this method of 
shooting wells first got under way in 
1945 in the oil fields of California and 
Wyoming. Since that time, more than 
60,000 charges have been fired. The 
sustained need for increased produc- 
tion of oil coupled with the ability to 
shoot zones selectively has increased the 
applicability of the technique and 
spurred its further development. 

The driving force behind this devel- 
opment was a desire on the part of the 
Byron-Jackson Co. to develop a method 
of shooting oil wells which would elimi- 
nate the hazards inherent in the use of 
nitroglycerine, thus allowing a greater 
degree of safety than was formerly 
possible. 

A powder developed by E. I. du Pont 
de Nemours & Co. for use in the army’s 
bazooka shell provided the foundation 
upon which this method of shooting 
wells was based. Although the design 
of the charge was created from well 
known principles, these had not been 
put to practical use until about 1888, 
when an American chemist, Dr. Charles 
Monroe, experimenting with a primi- 
tive hollow charge, blew a hole in the 
top of a steel safe. E. I. du Pont de 
Nemours & Co. first adapted the charge 
for use in light caliber rifles. This 
type of charge permits the force exerted 
by the powder to act along a straight 


line, thus concentrating all of its power 
in one direction. 


Well Charge 


When used in oil well or water well 
shooting, the individual shots are 
mounted in an aluminum carriage, which 
in turn is attached to a steel cable by 
means of a heavy steel connecter; the 
entire unit is then dropped into the well. 
Inside the cable, but insulated from it, 
is an electrical conductor cable—the 
positive side of an electrical circuit— 
which enables the charge to be con- 
trolled by an operator at the surface. 
Fourteen individual shots are mounted 
in the aluminum carrier and spaced 6 
in. apart at successive 90° angles to 
each other, so that the distance between 
any two charges on a single side is 24 in. 
Each charge contains 7} ounces of 
powder of the type developed by du 
Pont. Contact with the powder is pro- 
vided by a detonator, located under the 
aluminum cap, which forms the rear 
cap of the charge itself. 

The overall length of the plastic case 
is 5 in. ; the outer diameter of the charge 
is 2} in. The cone shape of the powder 
at the end of the charge is so designed 
that the metal shield which holds the 
powder in place provides an air space 
in the nose of the charge. When the 
charge is detonated, the copper cone is 
inverted and the powder expands 
through the areas of least resistance, 
traveling out through the nose of the 
charge itself. When the nose of the 
shell is placed near the face of a well 
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and the charge is detonated, the force of 
the concussion, traveling at a rate of 
30,000 fps., will bore a hole 2 in. in diam- 
eter and more than 20 in. deep back into 
the formation. The secondary frac- 
tures that occur beyond this fissure ex- 
tend from 6 to 8 ft. The direction of 
these crevices, extending away from 
the source of the force, gives the ap- 
pearance of a crow’s foot. The effect 
of discharging fourteen of these shots 
at once can be compared to picking up 
the sandstone of the well and shaking 
it loose, thus distributing the sediment 
of fine silt that has been formed at the 
well face. 


Sand 


In the five projects that have been 
completed to date, very little sand has 
caved back into the well hole. As a re- 
sult, very little bailing has been neces- 
sary. Bridges which formed at the lo- 
cation of the charge in each of the wells 
were readily broken up in ten to fifteen 
minutes by running in a string of spud- 
ding tools; the sand was allowed to 
drop to the bottom of the hole. 

The largest quantity of sand pro- 
duced in any one project was 100 cu ft. 
This fill-in was deposited at the bottom 
of the well after 20 charges of 14 shots 
each had been used. The average dis- 
tance between each charge was ap- 
proximately 40 ft.; the charges were 
set off at depths of from 880 to 1,775 ft. 

Three of the five water wells which 
have been shot in this manner, with ex- 
cellent results, are located in sandstone 
areas known locally as the St. Peter, 
Eau Claire and Mt. Simon Sands. 
Well No. 1 showed an increase of 600 
per cent in specific capacity per ft. of 
drawdown; well No. 2, 375 per cent; 
well No. 3, 221 per cent; well No. 4, 
100 per cent ; and well No. 5, 1,100 per 
cent. Well No. 4 was shot in a com- 
bination of sandstone, lime rock and 
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shale so interspersed that a clear forma- 
tion in which to perform the shooting 
was difficult to obtain. As a result, one 
charge was placed in the lime rock area, 
two charges were placed in the sand- 
stone below the shale, and another 
charge was placed in a sandstone area 
between two layers of shale. 


Drawdown 


It was determined conclusively that 
the drawdown in well No. 5, a lime rock 
well, was caused, not by the recession 
of water tables, but by the filling up of 
crevices in the rock with silt. The 
pump was operated on an intermittent 
cycle and each time it stopped silt was 
deposited near the face of the well. A 
barrier had gradually been built up 
which retarded the flow of water into 


the hole. After 14 years, this well had 


lost almost its entire capacity; its rate 
of yield had dropped to 2 gpm. per ft. 
of drawdown. Seven charges of 14 
shots each were set off in an area of 
125 to 300 ft., covering the entire lime 
rock open hole. The well was then 
pumped for two weeks, and the yield 
was increased to more than 4} gpm. 
per ft. of drawdown. This well now 
has a static water level and capacity 
yield comparable to that which existed 
at the time it was first drilled in 1935. 
This experience points the way to a 
different conception of what has been 
causing drawdown in the water wells 
of this area during the past fifteen years. 
Although the author does not deny that 
water tables are dropping seriously, 
he believes—and this method of shoot- 
ing appears to be demonstrating—that 
a great deal of drawdown is not caused 
by receding water tables alone, but also 
by the filling up of crevices and other 
water passages with silt which retards 
the flow of water to the face of the 
well. When this barrier is removed, a 
greater inrush of water can occur. 
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Distribution System Problems 
By H. F. Wiedeman 


A paper presented on Oct. 13, 1950, at the Alabama-Mississippi Sec- 
tion Meeting, Mobile, Ala., by H. F. Wiedeman, Wiedeman & Single- 


ton, Engineers, Atlanta, Ga. 


URING the period from 1920 to 
1940, the growth of cities in the 
South was gradual, and plans for the 
distribution of water or for the exten- 
sion and improvement of existing wa- 
ter systems could be based upon rea- 
sonably long-term projections of popu- 
lation and water use, with some degree 
of assurance that these plans would 
fulfill water requirements for the esti- 
mated period. 

During World War II, however, 
and especially since its close, the un- 
precedented growth of population and 
industry and the consequent greatly 
increased demand for water have upset 
all earlier calculations of long-range 
water needs. Low pressure and inade- 
quate service have become common in 
many southern cities; in certain areas, 
particularly within the larger cities, 
there is a complete loss of pressure and 
stoppage of service during peak-load 
periods. 

Although it was generally thought 
that the demand for water would de- 
crease when the war ended, whatever 
decreases did occur proved to be of 
short duration. Water use is consid- 
erably greater now than it was during 
the war, and the upward trend is 
continuing. 

Much of the growth has been occur- 
ring outside city limits or in areas re- 
cently annexed to cities. As many of 
these areas lie at elevations above the 
hydraulic plane of the existing water 
systems, they have required expensive 


booster-pump and tank installations. 
Some cities have refused to construct 
water lines outside their corporate lim- 
its, but, generally, the needs of outlying 
sections have been met by the assess- 
ment of abutting property, the imposi- 
tion of tapping charges, construction 
by the county or by developers—either 
with or without reimbursement—or 
other methods. The annexation of ad- 
ditional areas has frequently brought 
more prestige than profit to rapidly 
expanding cities because the cost of 
providing services to these areas has 
often been greater than the additional 
revenue obtained. 

The continuing increase in water use 
has forced the construction of addi- 
tional facilities in practically all ele- 
ments of the South’s water systems 
and has created serious difficulties in 
the arterial mains of distribution sys- 
tems. The principal distribution defi- 
ciencies may be listed as: 

1. Inadequate feeder mains. 

2. Lack of overhead storage-tank 
capacity to provide for peak hourly 
rates, or improper location or elevation 
of such storage. 

3. Low coefficients of friction due 
to tuberculation of mains. 

Data derived from a number of sys- 
tems in the Southeast indicate that the 
maximum rate of use is approximately 
40 to 50 per cent greater than the aver- 
age daily rate unless industrial use con- 
stitutes the major portion of the de- 
mand. It is these peak rates which are 
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generally responsible for operating dif- 
ficulties in the distribution systems. 


Feeder Mains 


For adequate service to be provided, 
especially in the larger cities, the loca- 
tion and size of primary feeder mains 
must be determined on the basis of a 
thorough study of pressures and flows 
in the system. Pressures may best be 
studied by portable recording pressure 
gages placed at a number of points on 
the system, the ground elevations of 
which are known. The readings on 
the gages need not be simultaneous as 
they may be referred to the total rate 
of use at any given time if clocks are 
synchronized. Flows in_ primary 
feeder mains may be determined by 
pitometer readings. When these are 
reduced to percentages of the total rate 
of use, they may be used to calculate 
flows in various parts of the system. 
Hence, losses at various rates of flow 
may be determined and the effect 
of various sizes or locations of re- 
inforcement mains determined. 

Where business machines are used 
in the water utilities’ accounting sys- 
tems, the total monthly readings in 
each meter zone provide an excellent 
check on rates of use in each area. 


Industrial Use 


Although industrial use is frequently 
a major cause of operating difficulties 
it does not receive the attention it 
should from water works management. 
Too often, contracts for service are 
made on the basis of maximum daily 
or monthly use without regard for the 
storage which must be provided to re- 
duce peak demands to a reasonable 
quantity. 

A clear example of difficulties caused 
by industrial use is presented by the 
experience of one city in Georgia which 
was suffering from unusual pressure 
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drops in one section. The source of 
the difficulty was traced to a textile 
mill using 600,000 gpd. This con- 
sumption amounts to an average of 416 
gpm., but peak rates of 1,280 gpm. 
were measured, often during the hours 
of peak demands upon the system. 

One of the best industrial-municipal 
contracts for water use which has come 
to the attention of the author is that 
between a bleachery using 2 mgd. of 
water and a South Carolina water 
plant. The arrangement may best be 
described as an “off-peak” contract by 
which the commissioners of public 
works have agreed to furnish water at 
off-peak hours, through a separate 
line, to a 5-mil.gal. reservoir con- 
structed by the bleachery. The ar- 
rangement makes possible a materially 
reduced rate to the bleachery and the 
profitable use of water works capacity 
during periods of low demand. Had 
the demands of the bleachery been 
superimposed upon the daily peak load 
of the system, the construction of addi- 
tional facilities would surely have been 
hastened. 


Elevated Storage 


The principal functions of elevated 
storage are [1] to provide water dur- 
ing periods of peak demand upon the 
system and [2] to furnish a reserve for 
fire protection or other emergencies. 

The rate of flow from the source of 
supply, combined with the increase or 
decrease in existing elevated storage, 
plotted for a 24-hour period, will gen- 
erally show that the amount of water 
required during peak hours of the day, 
at rates in excess of the average rate, 
constitutes 15 to 20 per cent of the 
daily total use. This ratio seems to 
remain reasonably constant for most 
systems even as total use increases. If 
the records of consumption are avail- 
able, and the amount of water to be re- 
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tained for emergency use is also estab- 
lished, the amount of storage required 
to decrease the peak rate to any desired 
point may be readily determined. 

The most effective location of ele- 
vated storage—a factor that generally 
determines its effectiveness in main- 
taining pressures and flows in the sys- 
tem—is either on the side of the dis- 
tribution system opposite the source of 
supply, or else at or near the center of 
distribution. In either location, the 
storage must be connected to a feeder 
main of adequate size for maximum 
effect. 

Examination of a system in Georgia 
recently revealed that a 300,000-gal. 
tank remained full without serving the 
system, because the pressure on the 
distribution side of the altitude valve 
was greater at all times than that re- 
quired to fill the tank. Further inves- 
tigation showed that when the tank 
was first constructed, its height was 
determined by the main pressures in 
the immediate vicinity. After a few 
years, however, water use in the area 
had increased to a point where the tank 
would not fill and was generally dry 
before the end of the daily peak. A 
secondary feeder was then constructed 
which increased pressures so much 
that the tank was inoperative. Proper 
thought in the beginning would prob- 
ably have resulted in the construction 
of a secondary feeder and the defer- 
ment of tank construction. 

To function properly and make the 
best’ return on its investment, a storage 
tank should be filled during off-peak 
hours and drawn upon during peak 
hours, thus reducing the draft on the 
source of supply and the feeder mains. 
To function in this manner, the storage 
must have the proper elevation and 
must be connected to the system by 
mains of adequate size. 

If more than one tank is to be in- 
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stalled in a system the relative eleva- 
tions of the various tanks must be con- 
sidered. Pressure studies may indi- 
cate differences in the water level 
at the proposed locations which are 
caused by the capacity of the feeders 
or the rates of flow; if the storage is 
to feed into the general distribution 
network, caution should be exercised 
before establishing a differential that 
may prove to be embarrassing when 
conditions change. 


Capacity of Feeders 


The decrease in the capacity of 
mains caused by incrustation or tuber- 
culation is a matter of concern to all 
water works operators using ferrous 
metals in distribution systems. A 
12-in. pipe having a Hazen-Williams 
coefficient of C = 120 when discharg- 
ing 1.2 mgd. will discharge only 800,- 
000 gpd. with the same head loss when 
C = 80—a decrease of 334 per cent in 
carrying capacity. 

In 25 years of experience with steel 
and cast-iron pipe in distribution sys- 
tems, the author has encountered few 
pipes of any considerable age which 
functioned at or near their original 
capacity unless they were lined with a 
material which prevented contact be- 
tween the water and the metal. Of 
the exceptions, the most unusual was 
a 16-in. eleven-mile-long cast-iron sup- 
ply line at Johnson City, Tenn., which, 
after 30 years of service handling a soft 
spring water, had a C value of 130. 

Correction of pH alkalinity as prac- 
ticed in most water plants serves to 
retard incrustation but rarely prevents 
it on unlined ferrous pipes. The au- 
thor’s practice is to specify cement 
linings on all cast-iron pipe and bitu- 
minous linings on large steel pipe. A 
thin cement lining, applied centrifu- 
gally and sealed with a bituminous 
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compound, appears to give satisfactory 
service and is usually furnished with- 
out additional cost by the manufacturer. 
When a sudden increase in demand 
and a resulting drop in pressures oc- 
curs, a cleaning of the mains will often 
effect a quick improvement in condi- 
tions. In old systems, cleaning has 
often revealed that valves which no one 
knew existed were partially closed. 


Jour. AWWA 


It should be noted, however, that 
although cleaning often solves immedi- 
ate difficulties, it is not a permanent 
solution ; sometimes the rate of incrus- 
tation after cleaning is even increased. 
If high velocities and reversals of flow 
cause sediment to be drawn into con- 
sumers’ taps and the condition cannot 
be relieved by flushing, cleaning will 
often improve it. 


Discussion 


C. D. Lamon 


Mgr., Water Works Board, Prichard, 
Ala. 


The adequacy of water supply 
sources has been the subject of much 
study and investigation during the past 
few years. A related problem and one 
which demands equal attention is the 
current inability of many distribution 
systems to meet the growing water de- 
mands of the public. Distribution sys- 
tems designed and constructed to meet 
the immediate needs of developing 
communities are proving inadequate to 
the demands of a growing population, 
new and expanded industrial processes 
and modern domestic and industrial 
appliances—such as air-conditioning 
equipment—which require large quan- 
tities of water. 

Because the adequacy of a distribu- 
tion system depends largely on its ca- 
pacity to meet domestic, industrial and 
firefighting needs without incurring 
excessive pressure losses, the nu- 
merous supply mains, arteries and sec- 
ondary feeders of the system must be 
of adequate size. 

Water distribution is influenced by 
a number of factors, many of which 
vary from day to day or even from 
hour to hour. The determination of 
the total quantity of water needed for 
domestic and fire service generally in- 
volves so many unknown factors that 


a complete study of these would re- 
quire an excessive amount of time and 
effort. Fortunately, satisfactory deter- 
minations of present and future re- 
quirements can be made simply and 
practically. The hydrant-flow test is 
the method most generally used to as- 
certain the maximum carrying capacity 
of a distribution system. By testing a 
small portion of the system at given 
intervals, both the pressure and the 
flow in an area can be determined. 
For the test to be of real value, 
pressure-indicating gages must be 
placed at a number of points. 

Every well managed water works 
should be able to determine the quan- 
tity of “unaccounted-for water” in its 
distribution system. Although no defi- 
nite water-loss figure can be set, if 
more than 25 per cent of the water 
distributed is unaccounted for, a leak- 
age survey should be __ instituted. 
Pumping water into leaky mains and 
services is a costly and wasteful prac- 
tice. Yet many managers still believe 
that, because all systems have leaks, a 
certain loss of water and revenue can- 
not be avoided. They also believe that 
the cost of surveying and repairing 
leaks is not warranted by the water 
saved. 

Equipment for locating leaks is in- 
expensive. The aquaphone, for ex- 
ample, is a very good instrument for 
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testing services, fire hydrants and 
valves for water leaks of any size. 
Visual inspection of the storm sewers 
and natural drainage systems of the 
city is another economical and effective 
means of locating hidden leakage. 
Such inspections should be made dur- 
ing comparatively dry periods, when 
the natural runoff of water is at a mini- 
mum, and should be repeated semi- 
annually, in the spring and fall. Leak- 
age water entering the drainage system 
can usually be traced back to its source. 

The quantity of unaccounted-for 
water can also be reduced by careful 
maintenance and repair of meters, with 
particular attention being given to the 
accuracy of registration at low flows. 
As water varies in its effect on meter 
registrations, each plant should adopt 
those time and registration limits for 
testing and calibrating meters which 
best suit its needs. 

Study of the test records makes it 
possible to determine whether an addi- 
tional line from the source of supply is 
necessary, whether extensions of exist- 
ing arteries should be made or whether 
a strengthening of the general distribu- 
tion system in a particular part of the 
city is all that is needed. Suitable lo- 
cations for additional elevated storage 
can also be determined from the test 
records. 

A comparison of the flows recorded 
will indicate whether important valves 
in the system have been left closed or 
whether tie-in or looped connections, 
although shown on system maps, have 
actually not been constructed. The 
internal condition of the various pipe- 
lines can also be determined by means 
of the flow test and by visual inspec- 
tion. If heavy incrustations have 
formed, it has been found economically 
sound to remove them by cleaning the 
main in place. The cost of cleaning is 
only a fraction of the cost of digging 
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up the line to clean or replace it. 
Cleaning a clogged main will usually 
increase its carrying capacity to about 
95 per cent of its original capacity. 

Continuous records are necessary for 
the compilation of information on con- 
sumption and unaccounted-for water. 
Water departments must keep such 
records and study them frequently if 
they are to plan to meet the growing 
demand for water. 

Without water rate increases, it is 
difficult to see how water systems can 
continue to furnish service for existing 
needs and also meet the demand for 
extensions. Higher construction costs 
and shortages of materials have made 
it more difficult to improve and main- 
tain distribution systems, particularly 
in rapidly growing communities. 

Daily peak demands on a system can 
often be dealt with by adding a storage 
reservoir. An elevated tank or stand- 
pipe of ample capacity can be de- 
pended on to furnish a part of the peak 
demand, when it occurs, by automati- 
cally feeding stored water into the 
mains when pressure drops from line 
pressure losses. The stored water will 
equalize the load on the feeder line and 
will stabilize the supply pressure, pre- 
venting undue pressure fluctuations. 
It will also equalize the operation of 
the pumps, permitting greater effi- 
ciency, a higher load factor and lower 
power costs. The saving in power cost 
will be greater than if an extra-large 
pump had to be started daily for peak- 
load demands of short duration. 


W. U. Quinby 
Mgr., Water Works Board, Jasper, Ala. 


The overloading of distribution sys- 
tems is an operating problem which 
confronts every water works manager 
in the states of Alabama and Missis- 
sippi. This condition has grown stead- 
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ily worse during the past decade prin- 
cipally because of the phenomenal 
growth of our cities—which, even in 
normal periods, would have taxed the 
finances of some utility plants—and the 
continued upward curve of inflation. 

When a city grows, its water facili- 
ties must expand to keep pace with it. 
Many cities installed small mains for 
this reason, even though the local man- 
agements realized at the time of instal- 
lation that the mains would eventually 
be overloaded. It is difficult for water 
utility, however, to refuse to extend a 
2 in. main to serve a growing area be- 
cause a 6 in. main, known to be needed, 
cannot be afforded. Should the utility 
strain its finances to pay the additional 
cost of the 6 in. main needed for future 
expansion and fire protection? There 
appears to be no ready answer to this 
question. 

The operators of public utilities 
have, of course, not been immune to 
the impact of inflation. Labor and ma- 
terial costs have shown substantial in- 
creases, putting the extension of large- 
size mains and storage facilities beyond 
the means of many water works. This 
condition is aggravated in some areas 
where, for selfish or political reasons, 
much-needed rate increases have been 
prevented. Some municipalities have 
dug deep into the profits of their water 
departments, overlooking the impor- 
tance of setting up reserves for future 
planning and expansion. 

If each municipal governing body or 
utility board would set aside part of its 
profits for replacement and extensions, 
the problem of financing additional 
feeder mains and _ storage facilities 
would be partially solved. Another 
factor in the overtaxing of distribu- 
tion systems is the increase in per 
capita consumption of water over the 
nation. During the past fifteen years, 
the average person’s water require- 
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ments have increased from 35 gpd. to 
approximately 55 gpd. For example, 
the population of Jasper, Ala., has in- 
creased approximately 18 per cent 
since 1940, whereas water consumption 
has increased more than 35 per cent. 

It is the author’s belief that air con- 
ditioning, homes with more than one 
bath, automatic washers and similar 
modern conveniences account for the 
major part of this disparity between 
the gains in population and water use. 
Serious consideration should be given 
to increasing the rates imposed on all 
air-conditioning units not using such 
conservation devices as recirculating 
towers. It is unfair to require a water 
utility to expand and maintain facilities 
to accommodate such a seasonal load. 

From a practical business stand- 
point, the ideal solution to the supply 
and demand problem in water distribu- 
tion is the adoption of and strict adher- 
ence to a master plan. Any growing 
property needs to anticipate the de- 
mands which will be imposed upon it 
and should be ready to meet them 
when the time comes. The manner in 
which the planning is carried out, how- 
ever, and to some extent the scope of 
the planning, will be affected by the 
size of the property. If the utility is 
small and sufficient engineering talent 
is not available, competent consulting 
engineers can be retained to study the 
supply problem and set up a master 
plan that can be followed step by step. 
If the utility is reasonably large, 
trained men are probably available to 
set up future planning that will insure 
adequate feeder mains, loops and 
storage. 

Master planning is an important 
phase of water works operation. The 
method of financing and carrying out 
the plans after they have been made, 
however, is a major problem to every 
citizen. 
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A Flow Regulator 
By F. R. Georgia 


A contribution to the Journal by F. R. Georgia, Supervisor, Water 
Works, Cornell Univ. Filter Plant, Ithaca, N.Y. 


HE required flow of water through 

a filter plant is determined pri- 
marily by the sum of the settings of the 
rate controllers of the filters in service. 
The flow of raw water must be regu- 
lated to correspond to this demand at 
all times. This paper describes a com- 
pletely automatic device developed at 
the Cornell University Filter Plant to 
accomplish this end. 

The raw water flows by gravity from 
a small diversion dam in Fall Creek to 
a grit chamber in the plant and from 
there through a pipe to the flocculation 
basin. The flow regulator controls a 
sluice gate on the grit chamber end of 
the pipe. Excess water flowing to the 
grit chamber overflows a weir and is 
returned to the stream. 

When the filter plant was built, a 
float controlled valve was put in the 
raw water pipeline between the grit 
chamber and the flocculation basin. 
This valve, which might have func- 
tioned properly with clear water, never 
gave satisfactory service on raw water 
because dirt accumulated in the valve 
and could not be removed unless the 
plant were shut down completely and 
the valve removed from the line. 
Careful cleaning did not result in any 
long period of satisfactory operation. 
For several years all attempts to use 
the valve were abandoned, and the flow 
was controlled by hand, until the auto- 
matic flow regulator was perfected and 
put into operation. 


The flow from the flocculation basin 
to the filters is essentially an open- 
channel flow and probably is repre- 
sented closely by the formula 


O=cvVh 


in which OQ is the rate of flow, h the 
difference in elevation between the 
water levels in the flocculation basin 
and in the filters, and c is a constant 
which depends on the units used. 

It was decided, in developing the 
regulator, to keep the water level in 
the flocculation basin constant and al- 
low the level on the filters to vary with 
the flow. The function of the regu- 
lator is to translate water levels on 
the filters into valve openings that will 
maintain the proper rates of raw water 
flow at all times. 


Design of Mechanism 


A small chamber is connected to the 
filter influent line permitting the water 
level in the chamber to approximate 
that on the active filters. A cable run- 
ning over a pulley wheel connects a 
float to a counterweight. Variations 
in the water level cause the float, acting 
through the cable, to turn the wheel, 
which is mounted on the shaft of a self- 
synchronous (Selsyn) motor over the 
float chamber (Fig. 1). The change 
in water level thus rotates the trans- 
mitting motor. 
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The transmitter is connected through 
a five-conductor cable to the matching 
self-synchronous motor at the regu- 
lator, which rotates with the one at the 
transmitter, always staying in phase 
with it. Although the torque exerted 
by such a motor is small, especially 
with small displacements, it can be 
used to control larger sources of power. 


Fig 1. Transmitter 


The transmitting apparatus responds to 

changes in the water level of the float 

chamber, which approximates the water 

level in the active filters, initiating con- 
tact with the regulator. 


The actual flow of water is deter- 
mined by the opening of a narrow, rec- 
tangular sluice gate. <A gate of this 
type was used so that the flow would 
approximate a linear function of the 
gate opening. The gate is operated by 
means of a hydraulic cylinder, which, 
in turn, is controlled by a pilot valve 


(Fig. 2). The pilot valve is operated 
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by the receiving  self-synchronous 
motor through an auxiliary power de- 
vice. A gear wheel on the receiver 
drives another identical gear, on which 
a special mercury switch is mounted, 
by means of a rack which rests on top 
of both gears. The gear which carries 
the mercury switch rests on another 
rack, which is connected to the piston 
of the pilot valve, and which can be 
moved in either direction by means of 
a special reversible motor controlled by 
the mercury switch. 

If the water level on the filters 
changes, the transmitter will be rotated 
to correspond with the new level. The 
receiver will assume the same position 
as the transmitter and in so doing will 
roll the gear carrying the mercury 
switch, a highly sensitive single-pole 
double-throw center position “off” 
(Fig. 3). Rolling the gear, with the 
switch, from the center or “off” posi- 
tion, will ‘“make’’ an electrical contact 
which will cause the reversible motor 
to drive the lower rack in a direction 
that will restore the gear and switch 
to the “off’’ position. 

The movement of the lower rack, 
which is connected to the pilot valve 
piston, will cause the pilot valve to ad- 
mit water to the hydraulic cylinder and 
thus start to open or close the sluice 
gate as required. Once initiated, the 
movement of the gate will continue 
until stopped by the restoration of the 
pilot valve to its neutral position. The 
valve is mounted on a track and is free 
to slide back and forth. A cable fas- 
tened to the end of the tell-tale rod of 
the hydraulic cylinder passes under a 
small pulley and around a larger wheel 
to a weight. The wheel is thus caused 
to rotate as the gate opens or closes. 
Fastened to its shaft is a cam; a cam 
follower is attached to the pilot valve, 
and a cord, running over a pulley to 
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Hydraulic 
cylinder 


FLOW REGULATOR 


Upper rack 


“2. Seisyn 


Mercury switch 


Drive geor for lower rack 
Lower rack 


Woter supply 


Drain lines 


Fig. 2. Hydraulic Cylinder and Pilot Valve 


The gate which determines the actual flow of water is operated by means of a hydraulic 
cylinder, in turn controlled by a pilot valve. 


a weight, keeps the follower against the 
cam, The cam, which was calibrated 
experimentally, thus causes the pilot 
valve to move on its track until it is 
restored to its neutral position, at 
which point the sluice gate will have 
been opened or closed the proper 
amount. Water connections to the 
pilot valve and to the hydraulic cylinder 
are made through }-in. X }-in. rubber 
pressure tubing. 


Equipment Components 


A more precise description of some 
of the component parts of the appa- 
ratus follows : 

The self-synchronous motors are 60- 
cycle, 115 v., a-c. Synchro Trans- 
mitters.* 

The reversible motor was adapted 
from a U.S. Army Signal Corps Reel 


* A product of the Bendix Aviation Corp., 
South Bend, Ind. 
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RL-42-A., made by the Aircraft Ac- 
cessories Corp. The motor itself is a 
24-v., 5.5 amp., d-c., ry hp. Type BA 
motor.* The speed of the 1 in, gear 
driving the rack was reduced to about 
1 rpm. by a gear train. This motor 
was chosen because it has a brake 
which stops the drive the instant power 
is interrupted. 

The pilot valve is a Type F valve 7 
from a venturi effluent controller. 

The hydraulic cylinder was obtained 
from the Chapman Valve Manufactur- 
ing Co., and the sluice gate was built 
in the university’s shops. 

The mercury switch, shown in Fig. 
3, was blown to sketch by one of the 
university glass blowers. It has a side 
reservoir which permits adjustment of 
the amount of mercury in the switch 
proper and therefore of the sensitivity 
of the switch. The sensitivity can be 
adjusted to less than three degrees of 
angular rotation from the “off” posi- 
tion to contact in either direction. An- 
other characteristic of the switch is 
that, as soon as it is rotated a little, the 
weight of the mercury flowing to one 
end helps the rotation. No commercial 
switch could be found with the re- 
quired sensitivity. 

The self-synchronous motors and 
the mercury switch are operated on 
115-v., 60-cycle a-c. power. The mer- 
cury switch operates two relays con- 
trolling the 24-v., d-c. power supply to 
the reversible motor. The direct cur- 
rent is obtained by means of a trans- 
former and rectifier from the alternat- 
ing current line. 

The device has functioned very well 
since May 5, 1950. The variation in 


* A product of General Electric Co., Sche- 
nectady, N.Y. 

+A product of Builders Iron Foundry, 
Providence, R.I. 
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Fig. 3. Mercury Switch of Regulator 


A side reservoir permits adjustment of 

the amount of mercury in the switch. 

The level of mercury in turn governs the 

sensitivity, which can be adjusted so that 

less than 3 deg. of rotation from the “off” 

position will give electrical contact in 
either direction. 


flow appears to be less than two per 
cent of the total, with flows of approxi- 
mately 1.5 mgd. Where manually con- 
trolled chemical feeders are in use, 
such close regulation of flow results in 
much greater uniformity of dosages. 
The regulator also relieves the opera- 
tor of a time-consuming task—time 
which can be much better spent on 
other duties. 

The flow regulator can be used to 
control flows if it is possible to use a 
throttling valve in the supply line. 
Such an arrangement would be espe- 
cially useful on gravity supply lines. 
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Scrap for Steel for Defense is the way the NPA puts it. Scrap for 
the Scrap is what they’re talking about. Only those with very short 
memories need to be told now how important scrap is to defense produc- 
tion—and word that the flow of scrap is not keeping pace with needs ought 
to be enough to send you scrounging through your plant with a patriotic 
magnet. White elephant or old unfaithful, as long as it’s iron or steel, 
it will be most helpful. And to get your scrap into the scrap just route 
it through your regular scrap dealer. 


By all means, don’t let old ironware just fade away. 


My! and Ah Me! Miami, that is, now that it’s over. And we-all 
really had a most enjoyable as well as profitable conference. Only trouble 
now is, a lot of us have developed a taste in vacations we aren’t going to be 
able to, and a taste in sport shirts we aren’t going to be allowed to, indulge. 
All of which may serve to suggest that this 71st annual waterspout was 
qualitatively, if not quantitatively, a complete triumph. 

Never before, for instance, has a town been so absolutely plastered 
with signs to greet and guide us. Never has a local committee done a 
better job of arranging for weather and other natural beauties. Never 
have we had it so good vitaminically—with free orange juice, free coconuts 
and free sunshine all over the place. And never before have we been so 
directly aware and appreciative of southern comfort. 

But don’t suppose for a moment that the meeting was a statistical flop. 
Considering the fact that about 99 per cent of the customers had to come 
from only two basic directions and that most of them had to travel much 
greater distances to get there, Miami’s 1,906 registration (just 101 short 
of the record) was well beyond all but our advertised expectations. Ac- 
tually, even the definitely qualitative fact that 491 of the registrants were 
women was quantitative enough to establish a new feminine record, top- 
ping by 60 the former mark set four years ago in the breeze of another 
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CONFERENCE STATISTICS 


(Story on p. 1) 


Miami Registration by Days 


Day 


Sunday, April 29........ 


Monday, April 30. . 
Tuesday, May 1.... 


Wednesday, May 2...... 


Thursday, May 3... 


MEN 


LADIES TOTAL 
241 945 
233 847 

17 79 
25 
10 
491 1,906 


Geographical Distribution of Registrants 


UNITED STATES 
& TERRITORIES 
Alabama..... 57 
Asisona...... 9 
Arkansas... .. ; 
California....... 89 
Canal Zone....... 1 
Comrade. 
Connecticut....... 17 
Delaware. ........ 3 
Dist. Columbia.... 18 
Pinan. .........: 492 
$32 
3 
139 
30 
Kentucky......... 18 


Louisiama......... 30 
Maine...... 2 
Maryland... 
Massachusetts..... 30 
Minnesota. . 31 
Mississippi. . 2 
Mimoen.......... § 
Nebraska......... 14 
New Jersey....... 123 
New Mexico..... 2 
New 872 
North Carolina. . . 53 
North Dakota. 6 
78 
Oklahoma.... . 9 
Pennsylvania...... 159 
Puerto Rico....... 8 
Rhode Island..... lo 


South Carolina.... 25 
South Dakota. .... 6 
Tennessee. ....... 39 
28 
Washington....... 2 
West Virginia... .. 13 
Wisconsin........ 39 


CANADA, CUBA 


& FOREIGN 
1 
Canada. 29 
35 
Dominican Republic 1 
4 
Venezuela........ 4 


Comparative Registration Totals—1942-—1951 


YEAR PLACE MEN 
1951 Miami 1,415 
1950 Philadelphia 1,678 
1949 Chicago 1,593 
1948 Atlantic City 1,348 
1947 San Francisco 1,115 
1946 St. Louis 1,303 
1944 Milwaukee 1,185 
1943 Cleveland 973 
1942 Chicago 1,198 


LADIES TOTAL 
491 1,906 
329 2,007 
374 1,967 
356 1,704 
431 1,546 
214 1,517 
171 1,356 
158 1,131 
240 1,438 


Win, Place & Show in Section Awards 


Henshaw Cup 
Canadian....... 68.9% 
Rocky Mt.......63.4% 


Montana...... . .62.1% 


Hill Cup 


34.82 


Old Oaken Bucket 


916 
666 
Southwest.........617 


614 
62 
25 
10 
| 
| 
Kansas... ... .40.96 
a 
33.48 
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THE LONG RANGE VIEW // 
1S IMPORTANT, TOO! 


when buying or specifying chlorine gas feeders 


In other words, how will the chlorinator stand up under continuous use? 


Here’s where BUILDERS VISIBLE FLOW CHLORINIZERS shine. Due to their unique 
design, these chlorinators meter and control chlorine gas in the dry, non-corrosive state. 
Dry, non-corrosive gas as it comes from the cylinder is regulated, controlled, and metered 
before it enters the bell jar where it first comes in contact with water. As a double protec- 
tion, the chlorine control valve is lined with porcelain enamel and has a Tantalum 
diaphragm with silver valve seat and needle — materials that are completely unaffected 
by dry chlorine gas and highly resistant to moist chlorine gas. 


Another feature is the unitized construction of Builders Chlorinizers. These chlo- 
rinators are built of separate assemblies . . . simple, integral units — easy to maintain, 
easy to replace. For complete information and Bulletins, address Builders-Providence, 
Inc. (Division of Builders Iron Foundry), 365 Harris Ave., Providence 1, R. |. 


BUILDERS PRODUCTS 
The Venturi Meter * Propelofilo and Orifice Meters * 
Kennison Nozzles * Venturi Filter Controllers and 
Gauges * Conveyoflo Meters * Type M and Flo 
Watch Instruments * Wheeler Filter Bottoms * 
Master Controllers * Chlorinizers — Chlorine Gas 
Feeders ¢ Filter Operating Tables * Pneumatic 
Meters * Telemeters 
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ocean. And just how these quantities added up is shown in the “Con- 
ference Statistics” table on page 2. 

Inside Dinner Key Exhibition Hall, which was first a Pan-American 
and later a Navy hangar, A.W.W.A. spent its days. A total of 16 sessions 
featuring 90 speakers kept members hurrying from meeting room to meet- 
ing room, joining in discussions with unprecedented interest. On the 
exhibit floor, 131 boothsful of the newest and best in water works ware was 
available for examination. And in the “Patio of the Sections,” members 
could lounge between sessions and examine and vote on the 65 entries in 
A.W.W.A.’s seal contest displayed there. But wherever they hurried, 
argued, shoptalked, lounged or looked, people peeled off their jackets and 
loosened their ties or blossomed forth in the most flagrant sport shirts 
obtainable. 

Nights were spent on the bay front, too, in Miami’s Municipal Audi- 
torium. There, on Monday night, Vic Weir and his fellow officers played 
hosts at the annual reception. There, on Tuesday night, Charlie Cox, Sam 
Morris and Shep Powell were presented with their certificates of Honorary 
Membership; Wendell LaDue received the Diven Medal; Prof. McIlroy 
took the Goodell Prize into pocket; and 25 new awardees were inducted 
into the George Warren Fuller Award Society. There, on Wednesday 
night, Bill Peck’s variety show kept the crowd in good humor. And there, 
on Thursday evening, after giving the Hill Cup to the Kansas Section, 
the Henshaw Cup to the Canadian Section, the Old Oaken Bucket to the 
California Section and a change of tie and some fatherly advice to successor 
Al Berry, Vic Weir finally gave up the gavel, too, and bowed out after a 
most accomplishful year as President. All this to music and the singing 
of Jesse and Irene Russell, and then Al Berry’s inauguration speech set 
everyone dancing. 

But those were just two of the places which A.W.W.A.’ers patronized 
during conference week. There was also LaGorce Country Club on Miami 
Beach where the Manufacturers Golf Tournament was held and where, of 
96 mug coveters, it was S. S. Gregory of Somerset, Ky., who copped the 
cup with a low gross of 85, while little Jack Hoerner of Atlanta took the 
peddler’s prize with a gross of 80; and where Malcolm Hirsh of East 
Orange led the low netters with 71 and Mrs. Casey Jones led the ladies 
home with a gross of 103. There was Biscayne Bay and the ocean that 
played host not only to the ladies boat trip, but to hundreds of males headed 
for waters deeper and more saline than usual, therefrom to extract sundry 
tarpon, barracuda, tuna, sailfish (Frank Amsbary and Al Wieter (a nine- 
footer) (the fish)) and even shark (Charlie McArthur (a 200-pounder 
with an ulcer) (still the fish) ). There was Crandon Park for the fashion 
show and for swimming. There was Miami Beach for sightseeing, shop- 


(Continued on page 6) 
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1OWA CHECK VALVES 
—Balanced swing type, 
bronze trimmed through- 
out. Equipped with stainless 
steel hinge pin. Furnished 
with rubber or leather faced 
disc if desired. For installa- 
tion in either horizontal or 
vertical pipe lines. Ex- 
tremely low loss of head. 


1OWA TAPPING SLEEVES and VALVES—Sturdily built, easy to 
assemble and center on a es All bolted type with lead strips for tight 
sleeve connections. Extra long body sleeves with heavy flanges amply 
protect the cut. All sizes available. 


eeccccsecececees IOWA GATE VALVES—Simple, rugged con- 
struction, fully bronze mounted. Parallel 
seat, double disc type with independent 
solid bronze wedges and stem nut. Trouble 
free service assured. 


IOWA FIRE HYDRANTS—Latest 
Corey type to 

AWWA specifications. Will not 

eyser when standpipe is 

vides unrestricted water flow 

with extreme low loss of head. 


IOWA SQUARE BOTTOM 
VALVES—Specially designed 
for throttling service in filter 
wash and pump discharge lines. 
Square bottom features can 
built into gate valves of any 
pressure ratings. 


JOWA HYDRAULIC VALVES— 
Superiority of design matched 
with sturdy construction meets 
severe, continuous filter 
service requirements. Avail- 
able with either iron, brass lined 
or brass tubing cylinders. 


1OWA SLUICE GATES—Heavy 

cast iron construction, fully 

bronze mounted. Provided 

with solid bronze adjustable 

’ - wedges. Suitable for seating 

Write today for : and unseating pressures. Wide 
descriptive literature. range of sizes. 


IOWA VALVE COM NY 


201-299 Talman Ave., Chicago 80, lll. A Subsidiary of James B. Clow & Sons 
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(Continued from page 4) 

ping and lots of good eating. There was Room 741 at the MeAllister, 
where bridge burgeoned. And there was even the dog track, where Alex 
Smolenski of Hamtramck, Mich., put two bucks on the daily double and 
raked in $150, which he immediately invested in another week of Miami. 
Of course he wasn’t the only one who tried to help Kefauver clean up in 
Dade County. There was, for instarice, Dana Kepner who won the five- 
dollar prize in the contest for the loudest sport shirt on the Board of 
Directors. And then Fred Merryfield, who walked off with $55 in the 
Directors’ attendance pool. 

Thus we come to praising Caesar, having previously buried him—for 
it was Caesar Wertz, as chairman of the Convention Management Com- 
mittee, who was buried in details for months ahead of time and whose self- 
disinterment was of primary importance to the success of the whole affair. 
And flanking Caesar in putting the program across were such stalwarts as 
Sig Sigworth, Tom Quigley, Charlie Capen, Bill Glass, Dave Lee, Keith 
Keller and a hundred or more local section workers who did their duty 
behind the scenes. The “My!” and “Ah Me!” are as much theirs as ours, 
we're sure, at seeing another conference successfully completed. 

As for next year, we'll expect to be barely seen behind some Kansas 
City steak. 


Speaking of next year, though, reminds us to point out that not just 
the officers buttered up in these columns last month, but a whole flock of 
new directors also took office on the last day of the Miami meeting. For 
the next year, the freshman third of the Board will include : 


California Section—Morris S. Jones, 
chief engineer and general manager, Water 
Dept., Pasadena. True to tradition, this Cali- 
fornian was born elsewhere—in Cedar Rapids, 
Iowa—but he settled in Pasadena early enough 
to receive his education there, and he attended 
the University of California, from which he 
received the B.S. degree in civil engineering in 
1911. 

The following year, in the capacity of hy- 
drographer, he joined the U. S. Bureau of 
Reclamation, working on the Strawberry Val- 
ley project. With the City Engineer’s office 
in Los Angeles in 1912-1913, he returned to Pasadena in the latter year 
to become assistant chief engineer of the water department, assuming his 
present post in 1935. 

Jones was vice-chairman of his section in 1941 and chairman in 1942. 


(Continued on page 8) 
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Threshold 


‘Treatment 
with 


events scale formation 


in service lines and hot water heaters, 
although hardness may be as high as 
82 grains or water temperature as 
high as 220° F. 


Stobilzes water 


FOLLOWING LIME SOFTENING 


preventing after-precipitation of cal- 
cium carbonate in filters, mains, meters 
or service lines, although water may 
have a pH value as high as 11.0. 


Fevents red water 


though as many as 20 parts per 
million of dissolved iron or 
manganese may be present 


Chntrols corresion 


in mains and service lines, even 
with waters having pH values 
as low as 5.2 


The above are all admittedly 
extreme examples but are 
taken from actual case his- 
tories. We will be glad to send 
you full information about 
Calgon and the advantages it 
offers in the treatment of your 
own supply. 


CALGON, INC. 
Hagan Building, Pittsburgh 30, Pa. 
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Read Riddick in the July Harper’s—see top PGR p. 64 for the story! 


(Continued from page 6) 


Chesapeake Section—Edward Scott 
Hopkins, principal associate engineer, Bureau 
of Water Supply, Baltimore, Md. He was 
born in Aberdeen, Md.—in 1896—and received 
his education in that region, having attended 
Johns Hopkins University, the University of 
Maryland and Georgetown University. He is 
a registered professional engineer in four 
states. 

In the service of the Baltimore Bureau of 
Water Supply from 1°23 to 1942, he held the 
post of principal sanitary chemist for the first 
fourteen years, becoming filtration engineer in 
1937. During World War II he served as sanitary engineer with the army 
in the Third Service Command, returning to the Baltimore Bureau in 1946 
as associate engineer. In 1948 he was appointed to his present post. Aca- 
demic posts he has held include that of lecturer at the Johns Hopkins School 
of Hygiene and Public Health (1933-1935) and also at Western Maryland 
College (1935-1940), and instructor at Johns Hopkins since 1949. Books 
he has written include Water Purification Control (1932, 1936 and 1948), 
Elements of Sanitation (1937) and Practice of Sanitation (1951). 

Active and prominent in a number of technical and professional organi- 
zations, he has been chairman of the Maryland Section of the American 
Chemical Society and also of the society’s Water, Sewerage and Sanitation 
Division and its committee on standard methods for water and sewage. He 
has also been president of the Maryland-Delaware Water and Sewerage 
Assn. Inthe A.W.W.A., which he joined in 1921, he was chairman of the 
old Four States Section and was the Chesapeake Section’s nominee for the 
Fuller Award in 1949. 


(Continued on page 10) 


Machine blended for 


perfect jointing performance 
NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 


| 
| 
| 
J 
| 
\ 
| 
= 
= 
: 


June 1951 JOURNAL A.W.W.A. 


For — 
repairing 
broken 


cast iron 
mains 


ONE MAN REPAIRS = 5 TO 15 MINUTES 


In the SKINNER-SEAL spuit COUPLING CLAMP, gasket is SEALED at break 
by Brass Band; at top where compression rings intermesh, by Monel Metal Band. 


Insures against recurrence of trouble by introducing a degree of flexibility 
in the line. Each clamp tests to 800 pounds line p e. Sizes 2”-24” inclu- 
sive. Be prepared — order today. 

WRITE FOR CATALOG! 
M. B. SKINNER CO., SOUTH BEND 21, INDIANA 


“SPLIT COUPLING CLAMP 
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(Continued from page 8) 

Cuban Section—Luis Alberto Nunez, 
head professor of hydraulics and heat engines 
at the University of Havana and consulting hy- 
draulic engineer. A graduate of Havana In- 
stitute in 1919, he received the civil engineering 
degree from the University of Havana in 1924 
and that of architect a short while later. 

Engaged in construction work for two 
years, he became assistant professor at the uni- 
versity in 1927, simultaneously becoming chief 
of its Hydraulic and Heat Engine Laboratories. 
In 1940 he became head professor and director 
of the laboratories. In addition to a number 

of papers and monographs on hydraulics, he has written several books on 
hydraulics and the kinematics of machines and heat engines. 

A past director of the Cuban Section of A.W.W.A., he has also been 
president of the Civil Engineer Section of the School of Engineers of the 
University of Havana and a member of the Cuban Society of Civil Engi- 
neers and of other societies. 


Florida Section—Claude F. Wertz, resi- 
dent engineer with Day and Zimmermann, 
Philadelphia consultants, assigned to the Miami 
Dept. of Water and Sewers. Born in Reading, 
Pa., in 1898, he attended Pennsylvania State 
College, receiving the degree of B.S. in Sani- 
tary Engineering in 1920. He is a registered 
professional engineer in Pennsylvania and 
Florida. 

After leaving college he joined the Penn- 
sylvania State Board of Health, serving as as- 
sistant engineer for a six-year period. In 1926 
he became principal assistant engineer with the 
Philadelphia office of the consulting firm of Fuller & McClintock. There 
followed a succession of connections with consultants—George B. Gas- 
coigne & Assoc., Cleveland; Nichols Engineering & Research Corp., New 
York ; private practice in New York; Fuller & McClintock again (this time 
in New York) ; Havens & Emerson, New York; and, finally, the property 
management post he has occupied since 1941. 

Wertz has been vice-chairman, chairman and Fuller Award recipient 
of the Florida Section; he has also worked on various national committees. 
The scope of his interests is attested to by membership in a host of national 
and regional engineering organzations. 


(Continued on page 14) 
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CALMET 
CALMET... 


Your REVENUE Multiplies 


The CALMET measuring chamber 
employs an oscillating piston—the engi- 
neering principle of a circle to a circle 
that assures the highest degree of ac- 
curacy over a wide range of flows. 
This slower moving piston results in 
less wear, thereby maintaining accuracy 
over a longer period of time. 


This CALMET feature means more 
income and less upkeep through the 
years. 


@ SALES REPRESE NTATIVES— Write for 
complete details of the CALMET franchise 


in your territory. 


MET WATER METERS 


| MADE BY WELL MACHINERY & SUPPLY CO., INC.—FORT WORTH, TEXAS 
| 
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Be doubly sure when you specify pipe 
for mains to be laid under city pave- 
ments. Sure that it effectively resists 
corrosion. Sure, also, that it has the 
four strength factors, listed opposite, 
that pipe must have to withstand beam 
stresses, external loads, traffic shocks 
and severe working pressures. No 
pipe, deficient in any of these strength 
factors, should ever be laid in paved 


a Belgian draft horse 


& 


for stre 


streets of cities, towns or villages. 
Cast iron water and gas mains, laid 
over a century ago, are serving in the 
streets of more than 30 cities in North 
America. These attested service rec- 
ords prove that cast iron pipe not only 
assures you of effective resistance to 
corrosion but all of the vital strength 
factors of long life and economy. 


CAST IRON PIPE 
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pipe for city streets 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads 
imposed by heavy fill and unusual traffic loads is proved by 
the Ring Compression Test. Standard 6-inch cast iron pipe 
withstands a crushing weight of more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by 
soil settlement, or disturbance of soil by other utilities, or 
resting on an obstruction, tests prove that standard 6-inch 
cast iron pipe in 10-foot span sustains a load of 15,000 Ibs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand 
impact and traffic shocks, as well as the hazards in handling, 
is demonstrated by the Impact Test. While under hydro- 
static pressure and the heavy blows from a 50 pound hammer, 
standard 6-inch cast iron pipe does not crack until the ham- 
mer is dropped 6 times on the same spot from progressively 
increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast, iron pipe 
withstands more than 2500 Ibs. per square inch internal 
hydrostatic pressure, which proves ample ability to resist 
water-hammer or unusual working pressures. 


CAST IRONJPIPE RESEARCH ASSN., THOS. F. WOLFE, MANAGING DIRECTOR. 122 SO. MICHIGAN AVE., CHICAGO 3. 


SERVES FOR CENTURIES 
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(Continued from page 10) 


Illinois Section—F. G. Gordon, assistant 
city engineer of Chicago. Born at Fort Col- 
lins, Colo., in 1891, he obtained the A.B. de- 
gree in municipal and sanitary engineering 
from the University of Illinois in 1912. He is 
a registered professional engineer in Illinois 
and Iowa, and a registered structural engineer 
in Illinois. 

Upon leaving school he served for five 
years with Dabney H. Maury, consulting engi- 
neer, in the capacity of assistant engineer. 
World War I found him in the Army’s Con- 
struction Div. After a brief interval with the 
Standard Oil Co. (Ind.), he returned, as principal assistant, to the Maury 
organization, which later became known as Maury & Gordon. Still later 
his firm was known as Gordon & Bulot, and then, from 1924 to 1941, as 
F. G. Gordon. Since 1941 he has been associated with the Chicago Dept. 
of Public Works. 

A member of A.W.W.A. since 1921, Gordon has been chairman of his 
section. He is also a member of the American Society of Civil Engineers, 
of the Western Society of Engineers and of the American Public Works 
Assn. 


Michigan Section—Earl E. Norman, 
manager of City Light and Water Utilities, 
Kalamazoo. Born in Three Rivers, Mich., in 
1893, he received the B.S. degree in electrical 
engineering from the University of Michigan 
in 1917. He is a registered professional engi- 
neer in Michigan. 

While still attending school he was em- 
ployed as a troubleshooter and power plant 
operator by what is now the Detroit-Edison 
Co. After his graduation, he joined the Gen- 
eral Electric Co., and remained with that or- 
ganization—first in the testing, then in the 
engineering department—for five years. In 1922 he accepted an offer to 
assume the position he has held ever since with the city of Kalamazoo. 

Norman’s society affiliations include membership in the Michigan En- 
gineering Society, the American Society of Mechanical Engineers, the 
American Institute of Electrical Engineers and the Michigan Municipal 
Utilities Assn. He has been chairman of his A.W.W.A. Section. 


(Continued on page 16) 
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—to serve you on 
your water storage 
| requirements— 


OVER 50 YEARS OF 
EXPERIENCE IN 


DESIGN AND CONSTRUCTIO 


Let us consult with you on your elevated storage tank needs, 
We will gladly detail the features of our many tank types, an¢ 
aid in selecting the right design and capacity to fit specifi 
conditions. You can depend on P-DM craftsmanship in fabri 
cation and erection—satisfaction is guaranteed! Write for freé 
24-page brochure. 


: 
Be, 
™ 
| 
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= PITTSBURGH DES MOINES STEEL CO. 
if Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
(25), . . . 3424 Neville Island DES MOINES (8)... . . 925 Tuttle Street 
NEW YORK (7), . Room 921, 270 Broadway DALLAS (1). . .. 1229 Praetorian Building 
CHICAGO (3), 1228 First National Bank Bidg, SEATTLE .......... 932LaneStreet 
SANTA CLARA, CAL... 631 AlvisoRoad 
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St. Paul Water Dept. 


1915). 
in Minnesota. 

After a brief period teaching science in an 
Iowa high school, he became a chemist for the 
Great Northern Railroads Co., occupied with 
the investigation of soils. 
again in the capacity of chemist, he was with 
the Minnesota Experiment Station, leaving to become a chemist with a 
wholesale and manufacturing drug concern. 
Corps during World War I, returning to Minnesota to do public health 
work in the dairy and food fields for the state. 
Water Dept. in 1920, and, except for an interval with the Corps of Engi- 


(Continued on page 18) 


Minnesota Section—Ross A. Thuma, 
superintendent of the Filtration Plant of the 
Born in Perry Town- 
ship, Ohio, in 1884, he attended Otterbein Col- 
lege, from which he received the B.S. degree in 
1911, and the University of Minnesota (M.S. 
He is a licensed professional engineer 
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From 1915 to 1917, 


He served in the Sanitary 


He joined the St. Paul 


CARSON CLAMPS 
AND PEARLITIC CAST IRON BOLTS 


Stop Joint Leakage 
Write for information 


CARSON-CADILLAC COMPANY 


1221 Pinson St. Birmingham, Ala. 


ANTHRAFILT 


(Reg. U. 8. Pat. Off.) 


Asa Modern Filter Medium Has 
Advantages Over Sand & Quartz Media 


1, Length of filter runs doubled 

2. Only about one half as much wash water required 

3. Less coating, caking or balling with mud, lime, iron 
or manganese 

4. Filters out of service leas because of sorter wash 

&. Better removal of bacteria, micro-organie matter, 
taste and odor 

6. Increased filter output with better quality effluent 

7. Not just the top portion, but the entire bed aids in 

8. Can be used in all types of filters using a filter 


9. A perfect supporting media for synthetic resins 


11. Decidedly advantageous for removal of fibrous 
material as found in swimming pool filters 


Additional information, recommendations 


Palmer Filter Equipment Company 
822 Fast 8th Street. P.O. Box 1655 
Erie, Pennsylvania 


representing 
Anthracite Equipment Corporation 
Anthracite Institute Building, 
Wilkes-Barre, Pennsylvania 
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Size is no measure of the capacity 
of the CHEMIZER BELT GRAVI- 
METRIC FEEDER — the “last word” 
in feeders for dry materials. This 
new weighing feeder occupies only 
6 sq. ft. of floor space, yet it is capa- 
ble of feeding up to 3 cubic feet of 
material per minute. Feeding rate, 
variable over a 100 to 1 range, is 
accurate within + 1% over the en- 
tire range for which the Chemizer 
is furnished. Furthermore, the fa- 
mous Omega wedge control mech- 
anism in this feeder can now be 
combined with a positive, non-flood- 
ing feeding mechanism. The result: 
feeding that’s under complete con- 
trol at all times. The Chemizer de- 
serves your serious consideration for 
all chemical feeding jobs where 
accuracy and dependability are 
required. For Bulletin 35-H5, address 
Omega Machine Co. (Division of 
Builders Iron Foundry), 365 Harris 
Ave., Providence 1, R. I. 


INDUSTRIES 


O RA EG 


The Last Word in Feeders 


CHEMIZER 


OMEGA PRODUCTS 


Belt-Type Gravimetric Feeders * Loss-in- 
Weight Gravimetric Feeders * Universal 
Feeders * Rotolock Feeders * Lime Slakers 
* Laboratory Stirrers * Precision Solution 
Feeders * Disc Feeders * Rotodip Solution 
Feeders * Dust Collectors * Chemical 
Elevators 


[ome 
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neers during World War II, he has remained with that department ever 
since. 

This is Thuma’s second term as A.W.W.A. Director, as he served a 
term in 1941-42. He has also been chairman of his section and chairman 
of the Minnesota Water Works School, as well as being active in a number 
of committee assignments and other professional and technical organizations. 


Montana Section—John B. Hazen, su- 
perintendent, Butte Water Co., Butte. Born 
in Douglas, Wyo., in 1907, he was raised in 
Thermopolis, in the same state. He received 
his B.S. degree in civil engineering at North- 
western University, Evanston, IIl., in 1929. 

After leaving school he joined the Mining 
Engineering Dept. of Anaconda Copper Mining 
Co. at Butte, Mont., leaving in 1930 to accept 
his present position with the Butte Water Co. 

Hazen has been a trustee of the Montana 
Society of Engineers and was chairman of his 
A.W.W.A. Section in 1948, 


Nebraska Section—John W. Cramer, 
partner in the firm of Fulton & Cramer, con- 
sulting engineers of Lincoln. A native of the 
state, he was born in North Platte, Neb., on 
May 15, 1914, and was raised in that commu- 
nity. Schools attended include Wentworth 
Military Academy for junior college training 
and the University of Nebraska, from which he 
received the B.S. degree in civil engineering in 
1940. He is a registered professional engineer 
in the states of Nebraska and South Dakota. 

Shortly after leaving junior college, Cra- 
mer went to work for the Platte Valley Public 
Power and Irrigation Dist., North Platte, in the capacity of clerk. He re- 
sumed his studies three years later at the University of Nebraska. After 
his graduation, he took a position with the Vega Aircraft Corp. in Bur- 
bank, Calif., as draftsman, detailer and layout man. In 1942 he joined the 
firm of Davis & Wilson in Denver, Colo., as deputy chief engineer. A year 
later, he was back in Burbank, Calif., this time as fuselage design engineer 
for Lockheed Aircraft Corp. In 1944 he became chief engineer of the 
Chemold Co., a division of Western Plastics, Inc., in Glendale, Calif. He 


(Continued on page 20) 
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when it’s pumps, 
think of Economy | 


The Type M Single Stage Double Suction Pump 
illustrated is just one of the many in the extensive 
line manufactured by Economy Pumps, Inc. A 
_general purpose pump, if is ideally suited to 
general water supply or heavy mill service. Case 
records show Economy Pumps operating for 
fifteen to twenty years without replacement of 
major parts. However, should repairs be neces- 
sary, all parts subject to wear are renewable. 


Catalog No. A750 gives complete 
design and construction details. 
Write Dept. AG-6 for your copy. 
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es Centrifugal, Axial and Mixed Flow Pumps for all applications pil 
Economy Pumps Inc, & 
DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO j 
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(Continued from page 18) 
organized his consulting firm in 1945 and has had a general municipal prac- 
tice since. - 

A member of many professional and technical societies, Cramer was 
secretary of his A.W.W.A. section from 1948 to 1950. 


Ohio Section—A. A. Ulrich, vice-presi- 
dent and member of the Board of Directors of 
the Ohio Water Service Co., and manager of 
the Massillon Dist. Born in Massillon in 
1904, he attended Wittenberg College in 
Springfield, Ohio, obtaining the B.S. degree in 
1929. 
After two years with the Midwest Div. of 
the Federal Water & Gas Corp. in Ohio, Illi- 
nois and West Virginia as meter technician in 
charge of meter repair and the training of 
meter mechanics, he joined the Ohio Water 
Service Co. as superintendent of its Massillon 
Plant. In 1936 he became manager of the Massillon Dist. «nd was elected 
to the Ohio Water Service Co. board. His election to the vice-presidency 
of the company occurred in 1945, 
! Ulrich has been a member of A.W.W.A. since 1931. He has been a 
member of the Ohio Section’s Board of Trustees as well as its vice-chairman 
and, in 1950, chairman. 


Southwest Section—Edward R. Stapley, 
dean, Oklahoma Inst. of Technology of the 
Oklahoma A.&M. College, Stillwater, Okla. 
Born in Geneseo, N.Y., in 1889, he attended 
the High School Dept. of Geneseo State Nor- 
mal School, being graduated in 1910. Further 
degrees received include the C.E. (1914) and 
M.C.E. (1930) from Cornell Univ. and S.M. 
in sanitary engineering (1939) from the Gradu- 
ate School of Engineering at Harvard Univ. 
Beginning his career in 1913 as a drafts- 
man, he next became assistant city engineer for 
Ithaca, N.Y., at the same time taking up the ' 
duties of an instructor in civil engineering at Cornell. In 1916 he became 
resident engineer for Anderson and Christie, consultants of Wilson, N.C. 
After a period of service with various branches of the army during World 
War I, he accepted a post as assistant manager and secretary-treasurer with 
the Geneseo Automobile Co. A brief connection with the Sterling Salt Co. 


(Continued on page 22) 
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GENERAL CHEMICAL "ALUM" 


Offers BIG ADVANTAGES 
for Coagulation 


Produces crystal-clear water 


Gives effective floc formation over wide 
pH and alkalinity conditions 


Insures settling of fine turbidity result- 
ing in longer filter runs 


4 Helps reduce tastes and odors 
5 Removes organic color from water 


6 Has no chlorine demand, because the 
aluminum ion has no reduced state 


Stores well and remains free-flowing for 
uniform feeding 


Is low in cost 


a turbidity of only 0. ppm as a result o . 
effective alum coagulation, and efficient set- The most widely-used coagulant for free- 


tling and filtration. ing water from turbidity, color and simi- 
lar impurities is General Chemical Alum- 
inum Sulfate. That’s because this quality 
product—with a reputation spanning half 
a century—is always uniform . . . always 
meets the strictest chemical and physical 
specifications. And it is always readily 
available from convenient producing and 
shipping locations America over. For your 
requirements—to be sure of the source— 
specify General Chemical “Alum’’! 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany @ Atlanta * Baltimore ¢ Birmingham ¢ Boston ¢ Bridgeport ¢ Buffalo 
Charlotte * Chicago Cleveland Denver Detroit * Houston Jacksonville 
Los Angeles * Minneapolis * New York ¢ Philadelphia © Pittsburgh © Providence 
San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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(Continued from page 20) 


was followed, in 1925, by his association with Oklahoma A.&M. College, 
which he has maintained ever since. At first associate, then full professor 
and acting head of civil engineering, he was appointed to his present post as 
dean—at first in an acting capacity—in 1942. 

In addition to his regular activities, he has had a consulting practice 
and has written numerous articles on water, sewage, sanitation and educa- 
tion. Among the more prominent of his many professional and technical 
affiliations and activities may be counted the presidency of the Oklahoma 
Section of the American Society of Civil Engineers, membership in the 
American Society for Engineering Education, in which he was also chairman 
of several committees, and the chairmanship of the Committee on Ethics and 
Professional Practice of the Oklahoma Society of Professional Engineers. 
In A.W.W.A. he has been chairman of the Goodell Award Committee, trus- 
tee, vice-chairman and chairman of the Southwest Section, as well as that 
section’s Fuller Award recipient. 


Manufacturer—Reginald F. Hayes, vice- 
president and general sales manager, Hydraulic 
Development Corp., New York, N.Y. A na- 
tive of Rochester, N.H., where he was born in 
1901 and received his early education, he later 
attended Bowdoin College in Brunswick, Me., 
completing his studies in 1923. 

Back in New Hampshire, he entered the 
manufacturing field and was connected with a 
shoe manufacturing firm in Rochester until 
1928, when he left to begin his association with 
the Hydraulic Development organization. 
Hayes has been a member of the Board of 


Governors and is a past-president of the Water & Sewage Works Manu- 
facturers Assn. 


(Continued on page 64) 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 


The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 

Price $7.50 
Distributed in U.S. by 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


| 
s 
5 
~ 
| if 


June 1951 JOURNAL A.W.W.A. 23 


makes the difference 


D... your water supply contain sediment 
... silt... organic matter or other 
suspended solids, fine or coarse? Is it ever 
cloudy or colored? 


If so, Graver has the remedy . . . not just 
a single design of filter offered for any 
and every clarifying need, but a complete 
range of filters to include exactly the right 
unit for each kind and amount of 
suspended matter. 


Graver Filters include pressure and gravity 
types; sand and gravel, Anthrafilt, and 
diatomite filtering media; and special 
designs for removal of iron, oil, taste and 
odor. Moreover, Graver Filters can be 
arranged to correct certain other water 
conditions, such as low pH; and can be 
combined with other Graver apparatus for 
additional water conditioning, such as 
removal of hardness. 


Many thousands of Graver Filters are 
installed all over the country, in plants 

of every industry, and serving every 
filtering need. 

Whatever may be your water conditioning 
needs, you can depend on Graver’s 40 years 
of experience and Graver’s modern, 
efficient designs. Your request for advice 
and specific recommendations will not 
involve the slightest obligation. 


/ 


GRAVER 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
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“WHEN YoU USE 
ARMCO STEEL WATER PIPE 


Write for other money-saving facts about Armco 
Steel Pipe in diameters from 6 to 36 inches, wall 
thicknesses from %4- to /2-inch. Armco Drainage 
& Metal Products, Inc., Welded Pipe Sales Division, 
3351 Curtis Street, Middletown, Ohio. Subsidiary 
of Armco Steel Corporation. 


ARMCO STEEL PIPE 


MEETS A.W.W.A. SPECIFICATIONS VW 
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Professional Services 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpick Louis R. Howson 
Donatp H. 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Curnrton L. Bogert Ivan L. Bogert 
J. M. M. Grete Rospert A. Lincotn 
Donatp M. Dirmars P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists—Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patems 


9 S. Clinton St. Chicago 6, Iil. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water 
Refuse Disposal—Analyses 

ports— Designs 


110 William St. 
New York 7, N.Y. 


Highway 


BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—Sewace Disposar— 
Hypravtic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


Columbus 15, Ohio 


584 E. Broad St. 


DE LEUW, CATHER & COMPANY 


Water Supply 

Railroads Highways 

Grade 


Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Kansas City 2, Mo. 
P.O. Box 7088 


Cleveland 14, Ohio 
1404 E. 9th St. 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 
Designs, Plans, Specifications, Estimates, 
Reports, Supervision. 


508 Draper St. Vicksburg 
Vicksburg 3271 


» Mich. 


JAMES M. CAIRD 
Established 1898 

C. E. Cureton, H. A. Bennerr 

Chemist and Bacteriologist 


WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Troy, N. Y. 


Cannon Bidg. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Balk W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Suppty anv 
Sewerace anp SgwaGe TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
Supervision of Construction 
Boston 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. 


Boston 8, Mass. 


New York 
FINKBEINER, PETTIS & STROUT 


CarLeTon S. FINKBEINER C. E. Perris 
Haroip K. Srrovur 


Consulting Engineers 
Reports, Designs, Supervision, 
Water Water Treatment, Sewerage, 


reatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply —Sewerage 

Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 
Light & Power Plants—Appraisals 


Chicago 11 


351 E. Ohio Se. 


FULBRIGHT LABORATORIES, Inc. 
Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 
Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 

Airports—Bridges—Flood Control 


Town Planning—Appraisals 
Investigations & 


Harrisburg, Pa. 


Scranton, Pa. Pittsburgh, Pa. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 
2314 Girard Trust Co. Bidg. 


Broad St. & S. Penn Square 
Philadelphia 2 


G. L. GEISINGER 
Consulting Engineer 
Water Works—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 


122 Elliott Ave., W. Seattle 99, Wash. 


RICHARD HAZEN 
Consulting Engineer 


Municipal and Water Supply 
and Treatment 
Sewage and Waste Disposal 
Reports, Design, Construction Operations 


110 East 42nd Street New York 17, N.Y. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. 
Houston 


Washington 
Philadelphia 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, Airports, 
Public Buildings, Surveys and Appraisals 


241 Sheridan Rd. 521 Sexton Bidg. 
Menominee, Mich. Minneapolis 15, Minn. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa, 


HORNER & SHIFRIN 
Consulting Engineers 
W. Horner 8. W. 
H. Shifrin E. E. B 
V. C. Lischer 


Water Supply—Airports—Hydraulic Engineer- 
Sewage Treatment— Munici- 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 

Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, Ill. 


and Principal Mfg. Centers 


HAVENS & EMERSON 
W. L. Havens C. A. Emerson 
A. A. Burezr F.C. Torres F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations— oratories 
Woolworth Bidg. 
NEW YORK 7 


Leader Bidg. 
CLEVELAND 14 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L. Swickard 
B. L. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio 


: 
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JONES, HENRY & 
SCHOONMAKER 
(Formerly Jones & Henry) 

Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


Parsons, Brinckerhoff, Hall & all & Macdonald 
G. 
ngineers 


Dams Water Works Sewerage 
Airports Bridges Tunnels 
Traffic & Transportation Reports Highways 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. WutrLock 
G. G. Werner, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


R. M. LEGGETTE 
Consulting Ground Water Geologist 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 
Water Supply Geophysics 
Test Drilling Flow Tests 
Explorations Reports 
Design, Valuations & Supervision 
Reforma 12 Mexico City 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; ee 
& Reports; ; Supervision oO! 

onstruction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 


Engineers 
Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Building 
Boston 16 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 


Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Dis irports 
426 Cooper Bidg., Denver 2, Colo. 
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NICHOLAS A. ROSE 


Consulting Ground Water Geologist 


Investigations 
Reports 
Advisory Service 
1309 Anita Ave. 


Houston 4, Tex. 


Professional 


Senuices 


RUSSELL & AXON 
Consulting Engineers 
Gro. S. F. E. Wencer 
Joe Wiutamson, Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. 
St. Louis 2, Mo. 


Municipal Airport 
Daytona Beach, Fila. 


(contd.) 
ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 
209 South High St. Columbus, Ohio 


SAMUEL SHENKER 


Chemical Consultant 


Water Treatment 
Laboratory Service 


155 S. Broadleigh Rd., Columbus 9, Ohio 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WALTER N. WHITE & 


WILLIAM F. GUYTON 
Consulting Ground-Water Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 
Operational and Maintenance Advice; Legal 
Proceedings; Artificial Recharge, Induced River 
Infiltration, Well Interference and Other 
Ground-Water Problems. 


307 W. 12th St. 10 Mississippi Ave. 
in 1, Texas Silver Spring, Md. 


SMITH AND GILLESPIE 


Consulting Engineers 


Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. 


Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIA 


Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 
1304 St. Paul Se. Baltimore 2, Md. 
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30 MEMBERSHIP CHANGES 


Membership. Changes 


aSHip 


= TOTAL. 


mm MAY| 1 | 1951 


AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received April 1 to 30, 1951 


Allison, William R., see Washington (Ind.) 
Water Works 

Anderson, Frank W., Megr., Dept. of 
Purchase, Stores & Transportation, 
Metropolitan Utilities Dist., 18th & 
Harney Sts., Omaha 2, Neb. (Apr. °51) 

Andrews, R. S., Sr. Partner, Andrews 
Chem. Co., 420 Broad St., Utica, N.Y. 
(Apr. P 

Arango de Varona, Eduardo, Public 
Health Engr., Ministerio de Salubridad, 
Seccion de Ingenieria Sanitaria, Ave. 
Estrada Palma 54, Camaguey, Cuba 
(Apr. P 

Armand y Ramos Izquierdo, Antonio, 
Director de Acueductos y Alcantaril- 
lados, Com. de Fomento Nacional, 1258 
Calle 23, Vedado, Havana, Cuba (Apr. 
51) PR 

Armstead, Robert E., see Zia Co., The 

Baker, Earl W., Utilities Co., A. W. 
Smalley, Jr., Mgr., Box 200 W, Okla- 
homa City, Okla. (Corp. M. Apr. '51) 

Barnum, William J., Dist. San. Engr., 
State Dept. of Health, 601 Hotel 
Jamestown Bldg., Jamestown, N.Y. 
(Jan.’51) P 

Beatie, Russel H., Megr., Chem. Div., 
Reid Supply Co., 306 W. 2nd, Wichita, 
Kan. (Apr. ’51) P 

Becker, E. B., Acting Water Plant 
Supervisor, West Palm Beach Water 
Co., 704 Ardmore Rd., West Palm 
Beach, Fla. (Apr. '51) MP 


(Continued on page 32) 
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Black, Ralph J., Asst. San. Engr., Bur. 
of San. Eng., State Dept. of Public 
Health, 703 State Bldg., 217 S. ist 
St., Los Angeles 12, Calif. (Apr. ’51) P 


Blissfield Munic. Water Works, Fred 
Pagel, Blissfield, Mich. (Corp. M. Apr. 
'51) MPR 


Blunk, Harry C., Supt., Water Dist. No. 
20, 1822 S. 120th St., Seattle 88, Wash. 
(Apr. ’51) MR 


Bocken, George N., Supt. of Distr., 
Dept. of Water Works, 5941 Calumet 
Ave., Hammond, Ind. (Apr. ’51) M 


Bogert, Ivan L., Partner, Clinton L. 
Bogert Assocs., 624 Madison Ave., 
New York, N.Y. (Apr. '51) 


Boonville Water Dept., Onis G. Rudolph, 
Mayor, City Hall, Boonville, Ind. (Corp. 
M. Apr. '51) 


Bordelon, H. E., Chief Engr., State 
Hospital, State Hospital, Ark. (Apr. 
*51) 


Brown, Barney, Supt., Munic. Water 
System, Hot Springs, Ark. (Apr. ’51) 


Bunn, John F., Jr., see Dallas (Pa.) 
Water Co. 


Burt, James Robert, Asst. Supt. & 
Chemist, Water Plant, Wauseon, Ohio 
(Apr. 51) MP 


Campbell, Elmer W., see Maine Dept. of 
Health & Welfare 


Campbell, Vincent, see South Sioux City 
(Neb.) 


Celanese Corp. of America, H. L. Kyle, 
San. Engr., Box 1001, Rock Hill, S.C. 
(Corp. M. Apr. ’51) MPR 


Center, Herbert, Supt. of Utilities, Box 
114, Bushnell, Fla. (Apr. 51) MP 


Chouteau, Ed, Water Plant Supt., East 
Route, Nowata, Okla. (Apr. ’51) P 


Claridge, R. E., Power Equipment Sales, 
D. M. Fraser Ltd., 54 Lombard St., 
Toronto 1, Ont. (Apr. ’51) 


Code, Robert G., Cons. Engr., 799 
Adelaide St., N., London, Ont. (Apr. 
MPR 

Crandall, Clarence W., Well Drilling Con- 
tractor, Pine City, N.Y. (Apr. ’51) R 

Crane, Frederick W., Comr. of Public 
Works, 502 City Hall, Buffalo 2, N.Y. 
(Apr. ’51) M 
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CONFIDENCE 


Acoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALCOA Sodium Fluoride 
with confidence—because the ALCOA name on any chemical preduct 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS * CALCINED ALUMINAS + HYDRATED 
ALUMINAS ¢ TABULAR ALUMINAS * LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE + GALLIUM 
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Crenshaw, Clarence W., Mgr., Oil City 
Welding Works, Lake Charles, La. (Apr. 

Culler, Ramsey B., Comr. of Public Works, 
Bradenton, Fla. (Apr. ’51) R 

Dallas Water Co., John F. Bunn, Jr., 
Pres., Dallas, Pa. (Corp. M. Apr. ’51) 
MR 

Derse, Art J., Repr., Badger Meter Mfg. 
Co., Box 671, Columbus, Ohio (Apr. ’51) 

Devereaux, William A., Branch Mgr., 
Bailey Meter Co., Ltd., 501 Bank of 
Nova Scotia Bldg., Halifax, N.S. (Apr. 
*51) 

Devlin, F. E,, Cons. Engr., 4005 E. 
Kellogg, Wichita, Kan. (Apr. 51) PR 

Etnire, Ben S., Supt., Water Dept., 
Augusta, Kan. (Apr. ’51) 

Fernandez Mira, Armando, Sub-Director 
de Acueductos y Alcantarillados, Com. 
de Fomento Nacional, Avda. 11 entre 
Calle 10 y Calle 11, Ampliacion de 
Almendares, Havana, Cuba (Apr. ’51) 
PR 

Fiero, Howard F., Supt., The Cairo Water 
Co., Cairo, N.Y. (Apr. 51) MPR 

Fincannon, George A., Supt. of Water- 
works, Brooksville, Fla. (Apr.’51) MP 

Forrester, H. G., see Titusville (Fla.) 
Water Dept. 

Fuentes Ferrer, Ramon, Public Health 
Engr., Ministerio de Salubridad, Seccion 
de Ingenieria Sanitaria, 302 Calle B, 
Apt. 2, Rpto. Almendares, Marianao, 
Cuba (Apr. ’51) MP 

Gentry, Ted, Repr., Badger Meter Mfg. 
Co., 518 E. 8th St., Little Rock, Ark. 
(Apr. ’51) 

Gilbert, Kenneth, Sales Mgr., Layne- 
Arkansas Co., Stuttgart, Ark. (Apr. 
51) R 

Godshall, Donald A., Sr., City Engr. & 
Water Supt., 105 N. Market St., Port 
Hueneme, Calif. (Apr. ’51) M 

Goldbach, Alfred B., Owner, Henry 
Sundheimer Co., 103 Park Ave., New 
York 17, N.Y. (Apr. ’51) 

Gough, Harry P., Asst. City Clerk & 
Treas., City Hall, Fredericton, N.B. 
(Apr. ’51) 

Gruenberg, Asher S., Designer, Bur. of 
Advance Sewer Planning, 188 W. 
Randolph St., Chicago, Ill. (Apr. 51) 
PR 
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Gurtlinger, John J., Dist. Sales Repr., 
Inertol Co., Inc., 1645 Research Ave., 
Newark, N.J. (Apr. '51) 

Gwin, Bruce, Supt., Munic. Water Dept., 
Sheridan, Ark. (Apr. '51) 


Haag, Orville Herschel, Contracting 
Engr., Consolidated Western Steel 
Corp., 141 Battery St., San Francisco, 
Calif. (Apr. ’51) 

Haagenson, Nels F., Asst. Supt., Water 
& Light Dept., Fergus Falls, Minn. 
(Apr. MPR 

Harvey, Raymond E., Price Clerk, Grin- 
nell Co. of the Pacific, 6121 Hollis St., 
Emeryville, Calif. (Apr. ’51) 

Hertel, Raymond M., Assoc. San. Engr., 
State Dept. of Public Health, 710 
State Bldg., Los Angeles, Calif. (Apr. 

Holloway, J. H., Field Engr., Fairbanks, 
Morse & Co., 6111 Prospect Ave., 
Kansas City, Mo. (Apr. 51) 

Ireland, Norvel E., Repr., Louis H. & 
K. J. Collar Co., 1913 Tauromel Ave., 
Kansas City, Kan. (Apr. ’51) 

Johnson, D. D., Supt., Light & Water 
Dept., Paris, Ark. (Apr. ’51) 

Kelly, John Claude, Supt., Oil City 
Welding Works, Box 701, Lake Charles, 
La. (Apr. '51) 

Kern, Kasper, Water Service & Mains 
Foreman, Los Angeles Dept. of Water 
& Power, 5444 Buffalo Ave., Van Nuys, 
Calif. (Apr. 

Kyle, H. L., see Celanese Corp. of America 

Lamb, Clarence Francis, Civ. Engr. & 
Partner, Waterman Eng. Co., 86 
Weybosett St., Providence, R.I. (Apr. 
MR 

Lankford, Marlowe H., City Engr., 
Ulysses, Kan. (Apr. ’51) MPR 

Larsen, Herman, Vice-Pres., P. C. Soren- 
son & Co., Inc., 4516 Fairfax Ave., 
Dallas 5, Tex. (Apr. 51) 

La Verne, City of, E. R. Snell, City Supt., 
2061—3rd St., La Verne, Calif. (Corp. 
M. Apr. MPR 

Le Blanc, Rene A., Dist. Mgr., Wallace 
& Tiernan Co., Inc., 1411 Crescent St., 
Montreal 25, Que. (Apr. ’51) 

Lieberman, Morton W., Cons. Engr., 
East Nassau St., Box 222, Princeton, 
N.J. (Apr. '51) MPR 


| 
3 
| 
| 
4 
| 
| 
| 
| \ 
| 
} 
| 
i 
ip 
| 


June 1951 JOURNAL A.W.W.A. 33 


INFILCO EQUIPMENT 
HELPED CLEAR LAKE, IOWA 


varying Raw Water Characteristics And 


Summer Population Increases were plaguing 


the city of Clear Lake, lowa. Located on one of 
lowa’s outstanding blue-water lakes, the city’s 
permanent population of 4,000 increased each 
summer to about 10,000. This taxed the water 
plant’s capacity until it was operating on a direct 
pumping basis. Unpleasant, heavy tastes and 
odors of algae origin were bare during the 
summer. Then, occasional high winds would 
raise the normal turbidity of the lake from 25 
ppm to 500 ppm or more. 


A 1 mgd ACCELATOR® and other Infilco equip- 
ment such as dry chemical feeders, aerators, 
filters, and contro! devices solved Clear Lake's 
water problems. The new plant is sufficiently 
flexible to meet peak demands with reserve 
capacity. It gives Clear Lake residents crystal 
clear water that is free of odor or taste every day 
of every season. 


Clear Lake is but one of hundreds of cities being 
served efficiently and economically by INFILCO 
Water Conditioning Equipment. Investigate how 
Infilco can serve you, too— whether it be mod- 
ernization of an existing plant or the equipment 
for a new one. Write our executive offices in 
Tucson or call in the nearest Infilco Field Engi- 
neer. There’s no obligation, of course. 


SERVING MUNICIPALITIES WITH WATER CONDITIONING EQUIPMENT THAT'S 


© BETTER WATER CONDITIONING ® 


INFILCO INC. 


TUCSON, ARIZONA 
WITH OFFICES IN PRINCIPAL CITIES 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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Maine Dept. of Health & Welfare, 
Elmer W. Campbell, Director, Div. of 
San. Eng., 231 State St., Augusta, Me. 
(Corp. M. Apr. ’51) P 

Miller, Robert S., Asst. Dist. Engr., 
State Div. of Health, 407 Cedar St., 
Washington, Mo. (Apr. ’51) MPR 


Miller, Thomas G., Jr., Asst. to Supt. of 
Public Works, 219 S. Albany St., 
Ithaca, N.Y. (Apr. ’51) MP 


Moehlman, Roger, San. Engr., Harris 
County Health Unit, Box 4104, 
Houston, Tex. (Apr. '51) MPR 


Monson, W. M., see Ulysses (Kan.) 


Montoulieu, Enrique J., Jr., Civ. Engr., 
La Tropical Brewery & Ice Plant, 
Calzada de Columbia y San Agustin, 
Maianao, Havana, Cuba (Apr. °51) 
MPR 


Muldoon, Anthony A., Gen. Mer., 
Mountain State Water Co., Mullins 
Bldg., Buckhannon, W. Va. (Apr. '51) 
MP 


Osborne, Jesse Lee, Branch Mer., 
Viking Supply Corp., 722 W. Broadway, 
North Little Rock, Ark. (Apr. '51) 


Pagel, Fred, see Blissfield (Mich.) Munic. 
Water Works 


Panzica, Nicholas, Supt. of Waterworks, 
Peru, Ill. (Apr. ’51) P 


Paoli, Town of, John T. Roll, Paoli, Ind. 
(Corp. M. Apr. MPR 


Pascoe, Walter Robert, Research Engr., 
Atlas Mineral Products Co., Mertz- 
town, Pa. (Apr. ’51) M 

Perez de Morales, Eduardo, Public 
Health Engr., Ministerio de Salubridad, 
Seccion de Ingenieria y Arg. Sanitaria, 
San Miguel 30, Santa Clara, Cuba (Apr. 
MPR 

Prestage, Niles A., Supt., Utilities Branch, 
Ordnance Corps, Redstone Arsenal, 602 
Bierne Ave., Huntsville, Ala. (Apr. '51) 
MP 

Quadreny Garcia, Jorge L., Public 
Health Engr., Ministerio de Salubridad, 
Seccion de Ingenieria y Arg. Sanitaria, 
459 Calle B, Apt. 23, Vedado, Havana, 
Cuba (Apr. MP 

Rapides Parish Waterworks Dist. No. 3, 
Lester A. Smith, Pres., Box 212, Pine- 
ville, La. (Corp. M. Apr. '51) 


Richey, Curtis E., Public Health Engr., 
U.S. Public Health Service, 441 Federal 
Office Bldg., San Francisco, Calif. 
(Apr. ’51) R 

Riemer, Henry, Mgr., Bexar Metropolitan 
Water Dist., Box 25, San Antonio 11, 
Tex. (Apr. M 


Roll, John T., see Paoli (Ind.) 


Rook, Carl H., Supt., Municipal Utilities, 
Pleasant Hill, Mo. (Apr. '51) 


Rudgal, Harold T., Vice-Pres. & Mer., 
Gary-Hobart Water Corp., 545 Broad- 
way, Gary, Ind. (Apr. ’51) MP 

Rudolph, Onis G., see Boonville (Ind.) 
Water Dept. 

Russell, City of, J. H. Wigglesworth, 
City Mgr., Russell, Kan. (Corp. M. 
Apr. '51) 

Schiesswohi, Donald Phillip, San. Engr., 
Bur. of San. Eng., State Board of 
Health, Box 210, Jacksonville, Fla. 
(Aor. 

Schilling, Henry, Power Plant Engr., 
Gen. Aniline & Film Corp., Box 82 
Rensselaer, N.Y. (Apr. '51) PR 

Schlindler, Richard O., Public Health 
Engr., Rensselaer County Health Dept., 
5 Elizabeth St., Troy, N.Y. (Apr. '51) 

Sebeste, Flavius J., Asst. Tech. Director, 
Culligan Zeolite Co., Northbrook, III. 
(Apr. 51) P 

Shull, Ivan F., San. Engr., State Board 
of Health, Marvin Hall, Univ. of 
Kansas, Lawrence, Kan. (Apr. '51) 
MP 

Shurtleff, Art, Repr., Rockwell Mfg. Co., 
216 S. Jamestown Ave., Tulsa 12, 
Okla. (Apr. '51) 

Simon, Ernest Louis, Supt., Water & 
Light Dept., Virginia, Minn. (Apr. '51) 
MP 

Smalley, A. W., Jr., see Baker, Earl W., 
Utilities Co. 

Smith, Lester A., see Rapides Parish 
Waterworks Dist. No. 3 

Snell, E. R., see La Verne (Calif.) 

South Sioux City, City of, Vincent Camp- 
bell, City Hall, South Sioux City, 
Neb. (Mun. Sv. Sub. Apr. '51) 

Spitler, Cecil Stuart, Sales Repr., Well 
Machinery & Supply Co., 8822 Redondo 
Dr., Dallas 18, Tex. (Apr. '51) 


(Continued on page 36) 
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CARLON PLASTIC PIPE is the modern medium for fluid trans- 
mission. Because of the unusual characteristics of its basic 
components, it is absolutely proof against rot, rust and elec- 
trolytic corrosion, will far outlast metallic pipe, and features 
an unprecedented ease of installation. 

CARLON pipe has been field-tested and proven superior for 
drinking water transmission, sewage handling, land drain- 
age, irrigation and numerous other applications. Because of 
its light weight, it can be handled and installed quickly 
without the need for heavy materials handling equipment or 
special tools. 

A full line of standard size plastic fittings is available to join 
lengths of CARLON or to connect this new pipe with previous- 
ly installed metallic systems. 


At present, raw material shortages _ this pate and to meet the de- 
are limiting the production of cer- mand and need for CARLON .. . 
tain types of CARLON pipe. Every the first real pipe that is plastic. 
effort is being made to overcome . 


cA 
CARLON PRODUCTS CORPORATION 


IN CANADA: MICRO PLASTICS, LTD., ACTON, ONT. 
10126 MEECH AVE. © CLEVELAND 5, OHIO 
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Stall, John Byron, Asst. Engr., State 
Water Survey Div., Box 232, Urbana, 
Ill. (Apr. '51) R 

Steele, Robert William, Cons. Engr. & 
Partner, Owen, Mansur & Steele, 1642 
S. Boston, Tulsa, Okla. (Apr. '51) PR 

Strasser, John J., Sales Repr., The 
Hersey Mfg. Co., 830 N. Wabash Ave., 
Chicago, Ill. (Apr. 

Swaim, John P., Salesman, Diamond 
Alkali Co., 306 W. 2nd St., Wichita 2, 
Kan. (Apr. MPR 

Talbot, Leland A., City Engr., Greenleaf, 
Kan. (Apr. '’51) MR 

Thompson, John C., Exec. Engr.-Secy., 
State Water Power & Control Com., 
110 State St., Albany, N.Y. (Apr. '51) 
R 

Tiernan, Pat, Tiernan Eng. Co., 131} S. 
Side Square, Macomb, (tll. (Apr. '51) 
MPR 

Titusville Water Dept., H. G. Forrester, 
City Mgr., City Hall, Titusville, Fla. 
(Mun. Sv. Sub. Apr. '51) MPR 

Tobin, Edward J., Mgr., Water Works 
No. 2, 104 N. Utica St., Waukegan, III. 
(Apr. '’51) M 

Ulysses, City of, W. M. Monson, Comr. of 
Public Works, City Hall, Ulysses, Kan. 
(Corp. M. Apr. ’51) MPR 

Washington Water Works, William R. 
Allison, Office Mgr., City Hall, Wash- 
ington, Ind. (Corp. M. Apr. '51) M 

Weatherford, Edmund C., Chemist, Main 
Sewer Dist. No. 1, Mission, Kan. 
(Apr. '51) P 

Weber, Henry N., Supt. of Water Dept., 
5137 Oakton St., Skokie, Ill. (Apr. 

West, Cornie M., Chief Operator, Anna 
State Hospital Plant, 102 Lincoln St., 
Anna, Ill. (Apr. ’51) 

Wigglesworth, J. H., see Russell (Kan.) 

Younger, Anthony, Water Supt., City Hall, 
Hays, Kan. (Apr. ’51) PR 

Zia Co., The, Robert E. Armstead, Supt., 
Utilities Section, Water Distr., Los 


Alamos, N.M. (Corp. M. Apr. ’51) | 


MPR 


Zieserl, John F., Sales Repr., Industrial | 


Chem. Sales Div., West Virginia Pulp 
& Paper Co. 35 E. Wacker Dr., 


Chicago 1, Ill. (Apr. P 
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Ajzenberg, Yisrael, Water Works Engr., 
Box 631, Tel Aviv, Israel (Jan. '45) 


Brisset des Nos, Andre, Asst. Div. Engr., 
Aqueduct Sec., City of Montreal, 3161 
Joseph St., Verdun, Montreal 19, Que. 
(Jan. '48) 


Chandler, R. B., Mer., Public Utilities 
Com., Public Utilities Bldg., Port 
Arthur, Ont. (Jan. '43) 


Kaufman, A. A., City Engr., Water Dept., 
W. Charles St., Humboldt, Kan. (Jan. 

Kuran, Orville G., Supt., Water Distr.- 
Mains, Board of Public Utilities, 10th 
& Muncie, Kansas City, Kan, (Jan. 
M 

Michaels, A. P., Cons. Engr., A. P. & 
R. K. Michaels, 202 Church-Main 
Bldg., Orlando, Fla. (Aug.'24) Director 
"31-33. 

Simmonds, Ian G., Asst. Chem. Engr., 
Ontario Dept. of Health, 807 Richmond 
St., W., Toronto, Ont. (July '45) 

Striger, R. M., San. Engr., Striger Utility 
Service Corp., U.S. Highway No. 45 
South, Tupelo, Miss. (Oct. 45) P 


LOSSES 
Deaths 


Croft, Harry P., 208 Maple Ave., Trenton 
8, N.J. (Jan. '24) PR 


Jones, Myron T., 1825 Coventry Rd., 
Columbus 12, Ohio (July '42) 


Mayer, Edward B., Exec. Engr., Dept. 
of Water & Power, Box 3669 Terminal 
Annex, Los Angeles 54, Calif. (Oct. '29) 
M 

Monroe, Owen, Vice-Pres. & ‘Treas., 
Heldt-Monroe Co., 217 S. Bedford 
Ave., Evansville 9, Ind. (Oct. '42) PR 


Resignations 


Biggs & Co., J. E. Biggs, Pres., 1401-03 
Lamar St., Box 179, Wichita Falls, Tex. 
(Assoc. M. Apr. 

Campbell, Gordon, Sales Engr., Gorman’s, 
Ltd., 10238—104th St., Edmonton, 
Alta. (July °50) 
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has joined more than a million miles 


of cast-iron water mains in the past 
4O years with complete satisfaction 
—Used with FIBREX, the bacteria- 
free joint packing, it makes an un- 
beatable combination. All around 
the world NOTHING takes the 
place of HYDRO-TITE. Free 
working samples on request. 


H ¥/D RAULIC. CORPORATION 


Mam Seles Ofiie Church Street, New York were Medford Statién. Boston, Mass 
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Carlton Water Dept., Clarke Morton, 
Water Supt., Carlton, Ore. (Corp. M. 
Apr. '50) M 

Humphrey, N. Allen, Sales Engr., Johns- 
Manville Corp., 917 State Planters 
Bank Bldg., Richmond, Va. (Oct. '46) 

Osberg, Alfred T., Supt.-Gen. Mer., 
King County Water Dist. No. 20, 1822 
S. 120th St., Seattle 88, Wash. (Apr. 
M 


CHANGES IN ADDRESS 


Changes received between A pril 5 and 
May 5, 1951 


Albrecht, Robert H., Eng. Dept., E. I. 
du Pont de Nemours & Co., Wilmington, 
Del. (Jan. ’39) MP 


Anderson, H. Kenneth, Hydr. Engr., 
Bureau of Water Works, 209 City Hall, 
Portland 4, Ore. (Oct. ’50) 


Badgeley, George W., Asst. Distr. Supt., 
Long Island Water Corp., 733 Sunrise 
Highway, Lynbrook, N.Y. (Apr. '49) 

Bankson, E. Edwin, 401 Argonne Dr., 
New Kensington, Pa. (Oct. '50) 


Barnard & Burk, Cons. Engrs., Jack S. 
Burk, Partner, 314 Triad Bldg., Baton 
Rouge 6, La. (Corp. M. Jan. ’48) 

Bartlett, Terrell, The Terrell Bartlett 
Engrs., 232 Bedell Bldg., 118 Broadway, 
San Antonio 5, Tex. (June '23) PR 


Behlmer, Harold H., Supt., Water Dept., 
1308-5th St., S., Fargo, N.D. (Jan. 
MP 

Berdell, Charles P., Gen. Chem. Div., 
Allied Chem. & Dye Corp., 25 Broad 
St., New York, N.Y. (Oct. '47) P 

Beymer, William, see (Ind.) 
Water Dept. 

Carmel Water Dept., William Beymer, 
Supt., Carmel, Ind. (Corp. M. Jan. 
MR 

Cecil, Lawrence Keith, Gen. Sales Megr., 
Infilco, Inc., Box 5033, Tucson, Ariz. 
(Jan. PR 

Churchill, C. F., see Wilmington (N.C.) 
Water & Sewerage Dept. 

Cole, Thomas A., 


Carmel 


Bacteriologist, 26 


Fountain Pl., Poughkeepsie, N.Y. (Jan. 
P 
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Condon, J. A., see Inertol Co., Inc. 

Cordle, Thomas Llewellin, Cons. Engr., 
105 Edgewood Ave., Morgantown, N.C. 
(Jan. ’43) MP 

Craig, Stanley R., 801 Emerson Ave., 
South Bend, Ind. (July 46) MP 

Crandell, James H., Chief Pump Operator, 
Corps of Engrs., 5900 MacArthur Blvd., 
Washington, D.C. (Oct. P 

Davis, Jack, Mgr., American Casting 
Service, 6455 S. California Ave., Chicago 
29, Ill. (Apr. 

Davis, Jack W., Dist. Mgr., Transite 
Pipe, Johns-Manville Sales Corp., 526 
Continental Oil Bldg., Denver 2, Colo. 
(Jan. '49) 

Devinney, Robert J., Manhattan Borough 
Engr., Dept. Water Supply, Gas & 
Elec., Municipal Bldg., New York, 
N.Y. (Jan. '48) 

Dundas, N. F., 5550 Alhambra Ave., Los 
Angeles 32, Calif. (Oct. ’46) 

Gallaher, Hugh M., Gen. Mgr. & Chief 
Engr., Coachella Valley County Water 
Dist., Coachella, Calif. (Oct. '50) 

Gibeau, H. A., Director of Public Works, 


275 Notre-Dame St., E., Montreal, 
Que. (Apr. ’45) MP 
Gibney, William J., Pres., Gibney- 


Coffman Corp., 17 Lincoln Rd., Buffalo 
21, N.Y. (Oct. ’49) 

Glendale Public Service Dept., L. W. 
Grayson, Gen. Mgr. & Chief Engr., 119 
N. Glendale Ave., Glendale 6, Calif. 
(Corp. M. Dec. AZPR 

Grantham, George R., 1036 S. 31st St., 
Apt. 15, Omaha, Neb. (Jan. 44) PR 


Grayson, L. W., see Glendale (Calif.) 
Public Service Dept. 

Greco, A. J., New Jersey Div. Megr., 
American Water Works Service Co., 1 
Morgan Ave., Palmyra, N.J. (Jan. '39) 
M 

Greene, William J., Jr., Wiedeman & 
Singleton, Engrs., 239 E. Wesley Rd., 
N.E., Atlanta, Ga. (Oct. '46) P 

Grossman, Irving, c/o Dist. Health Office, 
510 Terminal Bldg., Rochester, N.Y. 
(Apr. PR 

Hagberg, Ralph A., Industrial Chem. 
Sales Div., West Virginia Pulp & Paper 
Co., 2775 E. 132nd St., Cleveland 20, 
Ohio (July P 
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Hammer, Ole J., Secy. & Mgr., Glendora 
Irrigation Co., 224 N. Michigan, 
Glendora, Calif. (Oct. ’50) 

Hatfield, Lawrence G., W. H. & L. D. 
Betz, 223 W. Jackson Blvd., Chicago 
6, Ill. (Jan. P 

Hawley, John J., Sales Service, Hersey 
Mfg. Co., 4405 S. Calhoun St., Fort 
Wayne 6, Ind. (Apr. '43) 

Hennigan, Robert D., Asst. Dist. San. 
Engr., State Dept. of Health, Foote 
Bldg., Syracuse, N.Y. (Oct. '49) P 


Inertol Co., Inc., J. A. Condon, 480 
Frelinghuysen Ave., Newark 5, N.J. 
(Assoc. M. Oct. ’44) 


Jones, Fred D., Distr. Supervisor, 305 
City Hall, Spokane, Wash. (Jan. '38) 


Kazmann, Raphael G., Cons. Ground 
Water Engr., 419 W. 7th St., Stuttgard, 


Ark. (Apr. '46) 

Kelly, R. A., Supt., City Utilities Coni., 
Corbin, Ky. (Apr. 

Kennedy, A. J., see Riverside (Calif.) 
Water Dept. 


Keyes, Harmon E., Infilco, Inc., 2120 E. 
Silver St., Tucson, Ariz. (July '47) P 


King, Richard, Assoc. Prof., Civ. Eng., 
Georgia Inst. of Technology, Atlanta, 


Ga. (Apr. 48) PR 
Klaer, Fred H., Jr., Ranney Method 
Water Supplies, Box 277 Bexley Station, 
Columbus 9, Ohio (Oct. ’43) R 


La Conga, Jack F., Civ. Engr., L-3 Eng. 
Section, Hq. Japan Logistical Com- 
mand, APO 343, c/o Postmaster, San 
Francisco, Calif. (July ’49) PR 


Lancaster, Henry Hamilton, Water Plant 
Operator, 513 Powell St., San Angelo, 
Tex. (Oct. '49) P 

Lauter, Carl J., 6955-33rd St., N.W., 
Washington 15, D.C. (Apr. ’22) Fuller 
Award '42. Director '45-'48. .P 


Lund, Armon, Supt. of Public Works, 
Village Hall, Wilmette, Ill. (Jan. 41) 
MP 


McClintock, John Harper, Route 1, 
Baytown, Tex. (Oct. '46) PR 


Morin, A., 407 Melancon, St. Jerome, Que. 


(Apr. '45) MPR 


(Continued from page 38) 
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Pang, A. K., 750 McCully St., Honolulu 

14, Hawaii (Jan. '50) 

Picton, Walter L., 4820 Montgomery 

Lane, Bethesda, Md. (Apr. 43) PR 

Riddle, Rolean Bill, City Mer., Paris, 

Tex. (Apr. '49) 

Riverside Water Dept., A. J. Kennedy, 

Gen. Mgr. & Chief Engr., Box 826, 

Riverside, Calif. (Corp. M. July °26) 

MR 

Roberts, E. Fred, Dineen, Philips & 

Roberts, Box 605, Brantford, Ont. 

(Jan. MPR 

Rogers, T. M., Supt., Public Utilities, 

Easley, S.C. (July '35) MP : 

Salomon, L. A., & Bro., Herman Salomon, 

216 Pearl St., New York 38, N.Y. 

(Assoc. M. Oct. '34) 

Sepede, Frank J., Gen. Mer., Water 

Board, North Miami Beach, Fla. (Apr. 

M 

Shields, Lewis S., Jr., San. Engr., State 

Board of Health, Box 210, Jacksonville 

1, Fla. (Apr. °50) 

Snidow, Herman W., Regional Engr., 

State Dept. of Health, Richmond, Va. 

(June '26) 

Stearns, Donald E., R.F.D. 1, Erieville, 

N.Y. (July °45) MR 

Stevens, Charles S., Hydr. & San. Engr., 
Lockwood & Andrews, Union National 
Bank Bldg., Houston, Tex. (July °48) 

Truman, Chester A., 11215 S.E. Boise, 
Portland 66, Ore. (Dec. '26) Director 
Fuller Award ’45. 

Von Rader, John, Jr., Supt., Indio 
Water Service, 82-835 Bliss Ave., 
Indio, Calif. (Oct. '45) M 

Wagner, Fred, Sales Engr., Associated 
Engrs., 3606 El Camino Real, Palo 
Alto, Calif. (Oct. ’50) 

Wilberding, M. X., Pres. & Engr. in 
Charge, Mountain State Water Co., of 
West Virginia, 1822 Eye St., N.W., 
Washington 6, D.C. (June '30) M 

Williams, Charles Harvey, City Engr., 
826 Percival St., Olympia, Wash. 
(July ’34) MPR 

Wilmington Water & Sewerage Dept., 
C. F. Churchill, Supt., Wilmington, 
N.C. (Corp. M. July '45) MR 


Moye, Malcolm A., Jr., Box 929 Millville | Wood, Frank B., 230 Colonial Homes 
Station, Panama City,’Fla. (Oct.'49) P 


Dr., N.W., Atlanta, Ga. (Oct. '42) P 
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ERTOL 
PAINTS 


specified by 


Chester Engineers 


Murray, Kentucky, standpipe 
completely protected with Inertol 


@ To meet the rigid specifications of dura- 
bility and attractiveness for this 1,250,000- 
gallon standpipe in the city of Murray, 
Kentucky, the Pittsburgh, Pa., consulting 
engineering firm, the Chester Engineers, 
selected the superior coatings of the Inertol 
Company. Each product in the Inertol 
quality line has been developed specifically 
for Water Works application— coatings de- 
signed to fully meet the requirements of 
water-, weather- and fume-resistance. The 
realiability of these Inertol paints has been 
conclusively proved in hundreds of instal- 
lations across the country. 


Our Field Technicians will be pleased to 
discuss the Inertol line with you at your 
office. Or write today for the “Painting 
Guide,” an invaluable aid for Design En- 
inertol #49 Thick was used to gineers, Specification Writers, Contractors 
give long-lasting protection to the : and Plant Superintendents. 

interior of standpipe. Glamortex 

Aluminum #320, an alkyd resin 

INERTOL CO., INC. 
surfaces. Retains its high gloss. 480 Frelinghuysen Ave. 27 South Park, Department 1 
Newark 5, New Jersey San Francisco 7, California 
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Key: In 
the abstracted article appears, 39:473 (May ’47) 
indicates volume 39, page 473, issue dated May 1947. 


Condensation 


If the publication is paged by the issue, 39:5 


CONDENSATION 


Vol. 43, No.6 


the reference to the publication in which 


:1 (May ’47) indicates volume 39, number 


5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 


was taken, by permission, from one of the 


following periodicals: B.H.—Bulletin of 


Hygiene (Great Britain) ; C.A—Chemical Abstracts; Corr—Corrosion; I.M.—Insti- 


tute of Metals (Great Britain); P.H.E.A. 


S.1.W.—Sewage and Industrial Wastes; W. 


Britain). 


DISTRIBUTION SYSTEMS 


Development of Green Algae and 
Other Organisms in Plastic Water 
Pipes. A. VAN DER WERFF. Water 
(Neth.) 35:4 (’51). Studies with 
various sizes of plastic pipes in mu- 
nicipal water supply service led to the 
following tentative conclusions: [1] 
The transparent pipes may cause dis- 
tribution of light optimum for algae 
growth; [2] If algae or spores are 
present in the water, development may 
take place, especially with low veloci- 
ties and effective light; [3] If plastic 
pipes are to be used for distribution, 
the drinking water must be free of 
algae and spores, particularly Chlo- 
rella; [4] The pipes investigated do 
not have the sterilizing action of metal 
piping, but, on the contrary, the sol. 
org. materials in low diln. may stimu- 
late growth, while the pipe material 
can form a substratum for the or- 
ganisms.—lV’. Rudolfs. 


Concerning the Solvent Action of 
Water in Copper Pipes. Franz 
Lies. Gas, Wasser, Warme 4:212 
(Sept. ’50). The solvent action of 
water on copper pipes, 343.4 sq.cm. 
exposed, was studied with waters of 
the following characteristics: [1] acid, 
very soft and high O. content; [2] 
weakly alk., medium hard and high O. 
content, and [3] weakly alk., hard and 
high O: content. Copper, after 18 
hours, varied from a min. of 2.3 ppm. 
in the hard water to 6.4 ppm. in the 
soft water. The solvent effect on the 
copper is due to oxidation, not acid 
action. Copper in a water standing 


(Continued or 


—Public Health Engineering Abstracts; 
P.R.—Water Pollution Abstracts (Great 


overnight in 17-year-old copper piping 
distributing system showed 0.2 ppm. 
to 0.1 ppm. at three different places in 
the line. Copper piping for distribut- 
ing systems is more desirable than lead 
piping —P. K. Mueller. 


Water Samples From Cement- 
Asbestos Pipe Systems in Vermont. 
Epwarp L. Tracy. J.N.E.W.W.A. 
64:164 (’50). During a period of ap- 
parent stabilization, hardness and total 
alky. increase. Afterward very little 
change occurs.—C.A. 


Studies on “Plastic” Pipes for Wa- 
ter Transport. Institute for Testing 
Water Equipment [KIWA]. Water 
( Neth.) 34:195 (Sept. 14,50). Tests 
with “polysanite” pipes consisting of 
polyvinylchloride with 5% softener 
and 2% stabilizer added. The pipes 
are brown in color, smooth inside and 
outside. Some bending of pipes on 
storage, become soft about 60° and run 
above 70°C., allowing joining. No 
effect of temperature to — 10°C. No 
fatigue phenomena after 31,000 pres- 
sure tests; no corrosion with strongly 
aggressive water; rats do not prefer 
it to lead.—Wallem Rudolfs. 


Studies on Microbiological Disinte- 
gration of Natural and Artificial 
Fibers Used as Twine. C. A. H. 
von WoLzoceN Kunr. Water ( Neth.) 
34:154 (July 20, Experiments 
with sisal, manila, hemp, flax, jute, 
artificial silk, nylon, perlon submitted 
to aerobic and anaerobic conditions. 
Using Beyerinck and Omeliansky 
media, the natural fibers were strongly 
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Extending a water main system ? 
ry) ” 
Contury.’. 

ASBESTOS-CEMENT PRESSURE PIPE 


keeps installation costs low... 
gives permanent, trouble-free service ! 


In extending water mains, or when 
installing a new system, installation 
costs are often a major part of the 
original investment. But you can 
make important savings on installa- 
tion costs—keep your original invest- 
ment to a minimum—with “Century” 
Asbestos-Cement Pressure Pipe. 


“Century”’ Pressure Pipe is moderate 
in price—you save right from the 
start! It’s strong and durable. . . but 
light in weight and easy to handle... 
can be laid quickly — you make further 
savings on installation. Connection 
to existing mains, fittings, hydrants, 
and valves presents no problem. 


Non-metallic ‘‘Century”’ Pipe cannot 
rust or corrode and since tubercula- 
tion is impossible, inside diameter, 
flow capacity and pumping costs are 
unaffected. Thus savings continue 
over the years! 


Before you buy or specify any 
pipe for water mains, it will 
pay you to investigate the 
cost-saving advantages of 
“Century” Asbestos-Cement 
Pressure Pipe. Write us for 
complete information. 


Nature made hibestos... "Century" Pipe being laid as extension to serve new develop- 
. ment. “Century” Simplex Couplings supplied with “Century” 
Keasbey & Mattison has made Pressure Pipe facilitate rapid laying of straight runs or curves 
it serve mankind since 1873 up to 5° deflection per pipe length. 


KEASBEY & MATTISON 


COMPANY - AMBLER» PENNSYLVANIA 
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HELLIGE 
ELECTRONIC 


pH-METER 


Electrometric measurements with 


Hellige pH-Meters are precise to 0.05 
pH with the Standard Model and 0.01 pH 
with the Research Model. These versa- 
tile, completely portable instruments may 
be used without modification to measure 


tion, junction, corrosion, 
and all other electrochemical and electro- 
physical potentials. They are free from 
the error caused by line voltage deviation, 
zero drift, and pick-up interference. 
Constructed to withstand rough handling 
and extremes in temperature or humidity, 
Hellige pH-Meters are in use today 
where others have failed! 


Write for NEW Catalog No. 7040 


HELLIGE 


INCORPORATED 


3718 NORTHERN BLVD. 
LONG ISLAND CITY 1,N.Y. 


44 CONDENSATION Vol. 43, No.6 


(Continued from page 42) 


attacked after 2-3 years and the arti- 
ficial fibers in 3 months to 24 years. 
The latter more susceptible to aerobic 
decomposition than to anaerobic de- 
terioration—Willem Rudolfs. 


Economical Utilization of Pipes. Ru- 
DOLF Lupp. Wtr. & Wtr. Eng. (Gt. 
Br.) 52:551 (Nov. '49). Economic 
discharge of pipeline can be found by 
fulfilling condition that combined 
cost of amortization and pumping for 
one cu.ft. of water becomes min. 
Economical discharge is: 


3} A 
Qo = 


Total cost is 
Q 


(2) 
Biki +B 


Unit cost of whole pipe is 


+ ask: + 


(G2) 


in which A is annual interest and 
amortization cost of pipeline; d is 
diam. of pipe; ¢ is const. such that 
pumping cost is cQH; H is loss of head 
in ft.; & is total unit loss in pipeline, 
equal to ki +hko+ ... hr; Ri, ke, 
respectively, represent loss in 
pipeline sections of length Z,, Lo, . . 

L,; ko’, ko’, . . . ko’, respectively, are 
consts. for cross sections of pipeline. 
For example, ko, computed by Mann- 
. 2.6563 X 10° n? 
ing’s formula, is Lis 
length of section of pipeline; m is 
Manning's and Kutter’s friction coefh- 
cient; p is such that if the discharge 
released from pumping plant is Qo, 
and amt. equal to pQo is uniformly 
delivered along the pipeline; p: is 
pe is 0, Q: etc.; Q is dis- 
charge in c.f.s.; Qe, ... Q, are 


(Continued on page 46) 
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UNIFORM TREATMENT UNDER 
VARIABLE LOAD CONDITIONS 


CURRY CONCENTRATOR 
GED ROTATOR 
CHEMICAL APPLICATOR 
PROPORTIONATE 


CHEMICAL MIXER | warce— 


AND FEEDER 


JOURNAL A.W.W.A. 


THE WORTHINGTON SLURRY BED WATER SOFTENER AND 
COAGULATOR, TYPE CM — AN IMPORTANT DEVELOPMENT 
IN THE FIELD OF MUNICIPAL WATER TREATMENT 


The result of extensive research and 
field work, the Worthington Water 
Softener, Type CM, features the most 
economical and dependable cold 

ess slurry method available. The 
Type CM also serves as an efficient 
Coagulator where turbidity and/or 
color removal are major requirements. 


FULL RESPONSIBILITY 


As makers of complete equipment for 
all four water-softening processes, 
Worthington not only enables you to 
place undivided responsibility in a 
single manufacturer, but can offer un- 
biased recommendations on the right 
process for you. For further proof that 
there's more worth in Worthington, send 
for literature on your particular re- 

uirements. Worthington Pump and 
Corporation, Water Treating 
Division, Harrison, N. J. 


CHECK LIST OF ADVANTAGES 


@ Uniform performance under variable load conditions. 

@ Constant slurry bed depth. 

@ Maintenance of homogeneity of slurry bed. 

@ Control of slurry bed density. 

@ Full utilization of slurry before removal. 

chemicals to a relatively small volume of water. 

@ When filters are used in softening, on adequate 
supply of clear treated water backwashes the 
filters — independent of the softening process and 
without loss of water. 

@ Symmetry of reaction tank design. 

@ Full retention time always maintained, because there 
is no deposit build-up in the bottom of the reaction 
tank. 

@ Can be furnished with dry chemical feeders and 
gravity filters. 

@ Internals of reaction tank adaptable to concrete 

construction. 


tank 
40.4 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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discharge, respectively, at ends of 
respective sections Li, ... Lr; 
r is total number of sections in pipe- 
line; @2, ...a, are functions, 
respectively, of pi, pr in 


pi 
which a; is 1 — pi + Bu 


8, are functions, respectively, of pi, po, 
. . . prin which 6; is 1 — 3/2p; + p* 
— p*/4.—H. E. Babbitt. 


FOREIGN WATER 
SUPPLIES 


Water Supply, Sewage Disposal and 
Improvements for Greater Warsaw. 
WLODZIEMIERZ SKORASZEWSKI. Gaz, 
Woda i Tech. Sanit. (Poland) 24:311 
(Sept. 50). Vistula R. is source of 
water supply as well as outlet for sew- 
age from Warsaw. With increased 
industrialization and mining activities 
in upper reaches of Vistula R. the 
water qual. will deteriorate and may 
prove unsatisfactory for domestic use. 
Other sources of water must be found. 
Apparently ground water sources in 
area adequate to supply increased fu- 
ture pop. (1951 pop. about 1 million, 
estd. 1975 pop. about 3 million, in yr. 
2000 about 5 million). Present daily 
water usage about 40 gpcd.; estd. fu- 
ture requirement about 45 gpcd. It is 
estd. that 90% of pop. will be con- 
nected to distr. system by year 2000. 
Study of water resources urged during 
next 6 yr. and plans should be made 
toward realizing the needs of greater 
Warsaw during the next 50 yr.—cC. P. 
Straub. 


Water in the Amazon Region. 
Haracp Sioir. Forschungen u. Fort- 
schr. 26:274 (’50). Waters from the 
Tertiary region of the lower Amazon 
are among the chemically purest in the 
world. They contain no phosphate, 
sulfate, Al or Mn and are low in Cl 
(0-3 ppm.), Ca and Mg (0-5 ppm.), 
Fe (0-0.5 ppm.), and bicarbonate (0-7 
ppm.). The free CO, is high and the 


pH is between 4.5 and 5. North and 
south of the lower Amazon the water 
has a higher mineral content and a 
higher pH. Al is not present in water 
in the Amazon region as the low 
concn. of cations prevents ion ex- 
change with Al in the soil. SiO, is 
present in amounts comparable with 
that found in European or North 
American waters. Geol., agricultural 
and biol. factors are correlated with 
the compn. of the water.—C.A. 


Water Supply by Means of Conden- 
sate Water from the Royal Nether- 
lands Salt Industry at Hengelo. M. 
VAN DAALen. Water (Neth.) 35:271 
(Dec. ’21, 50). Shortage of the city’s 
water supply augmented by an initial 
265,000 gpd., which after a year may 
increase three times: sufficient until 
1970. The condensate from the triple 
distilled brine may contain some chlo- 
rides. The conens. of chlorides are 
controlled by a chloride indicator 
which cuts off the flow to the distr. 
system. The water is very soft; hard- 
ness 4-7 ppm., no iron, chlorides 175- 
1400 ppm., no CO., temp. 40-50°C. 
Effluent is water cooled by condensers 
fed by canal water at a rate of 620 
tons/hr. producing a water temp. of 
about 30-35°C., followed by cascad- 
ing and mixing with well water to 


17.5-20°C.—W’. Rudolfs. 


Mountain Water Catchment. J. 
Frots. Tech. Munic. Sanit. 45:234 
(Dec. ’50). The city of Bayonne, 
France, solved its water supply prob- 
lem by using two types of catchments 
in nearby mountains. First type col- 
lects infiltrating waters in shallow 
wells dug in primary rock formations, 
yielding water of very good qual. 
Large no. (110) of wells, however, 
produces difficulties of maint. and detn. 
of source of bact. contamn. in epi- 
demics. Water has 30 ppm. total 
hardness; total output: low summer 
flow: 2,500 cu.m. per 24 hr. for the 


(Continued on page 48) 
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Philadelphia Limitorque Model 
M30 Motorized Lifts in operation 
at Denver Sewage Disposal Plant. 


PEKRUL GATES are engineered to 
meet the most rigid requirements 
for: 


Flood Control 
Levees 


Irrigation 

Water Works 
Dams 

Sewage Disposal 
Reservoirs 
Pumping Plants 
Oil Refineries 
Fish Hatcheries 
Rearing Ponds 
Recreation Pools 


Cooling Towers 
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100 wells now in use. Second method 
is direct catchment of infiltrations 
through primary sandstone and sand- 
stone schists, at their point of emer- 
gence in bed of a small mountain 
stream. The catchment is at the side 
of an artificial bed provided for the 
stream to avoid eventual poln. of the 
supply caused by infiltration or frac- 
ture of pipes by rocks in spring thaws. 
Water has total hardness of 95 ppm.; 
E. coli 25/100 ml. Prechlorination 
practised at the catchment with 0.1 
ppm. Cl..—Marce S. Albanese. 


The Water Supply of the City of 
Houtabon [France]. M. BonHoMMeE. 
L’Eau 37:101, 113 (Jul-Aug. ’50). 
After wells and infiltration galleries 
failed to produce sufficient quantities, 
water treated from Tarn R. Con- 
sumption 0.24 mgd. Treatment by co- 


agulation, accelerated flocculation 
(keeping floc formed in suspension 
and mixing with raw water and co- 
agulants ), filtration and chloramine.— 
W. Rudolfs. 


The Water Supply of Madras City, 
India. Anon. Wtr. & Wtr. Eng. 
(Br.) 54:110 (Sept. 50). Water sup- 
ply is drawn from Red Hills Lake 
through intake tower known as “Jones 
Tower.” Water passes through ma- 
sonry tunnel, enters screening chamber 
and roughing filters at Red Hills, and 
flows by gravity threagh two masonry 
arched underground conduits 74 mi. 
long and enters Kilpaik Water Works 
where it is filtered, chlorinated and 
pumped to distr. All works were car- 
ried out and are maint. by Corp. of 
Madras. Red Hills Lake is situated 
about 8 mi. northwest of Madras. 


(Continued on page 50) 


METROVALVE 


With a Metrovalve 
on your main line 
you can change the 
rate of flow by turn- 
ing the Selectorknob 
with your thumb 
and finger! You can 
shut off the flow just 
aseasily! Line pres- 
sure does the work. 
As with all Sparling 
Meters, you have a 
a complete Totaliz- 
ing unit and can add 
flow-rate indication 
and recording, and 


Quotations and Bulletin 311 come at your request 
metering. 


METER 


Box 3277 
CHICAGO 8........ 1500 South Western Ave 
6 Beacon Street 
DALLAS 1........ 726 Reserve Loan Life Bidg 


CINCINNATI 2 
101 Park Avenue ........... NEW YORK 17 
1932 First Avenue................ SEATTLE 1 
66 Luckie Street N.W ATLANTA 3 
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Water Supply for the 


WATER 


Big Inch Pipelines 


A lot of new Layne Wells and Pumps are 
being installed over. on the big inch pipelines 
where only the finest in quality is ever con- 
sidered. Whether for pipelines or cities, Layne 
Water Supply Systems always measure up to 
every requirement. And why not! Layne is 
America’s greatest organization exclusively de- 
voted to the complicated job of developing de- 
pendable water from the ground. . Installed 
complete by Layne’s own engineers and field 
crews, every installation more than fulfills the 
contract specifications. If your city is in need 
of more ground water, a  poawt engineer will 
gladly call and give valuable advice on the kind 
and size that will best fulfill your needs. No 
obligation. Address 


LAYNE & BOWLER, INC. 
G General Offices, Memphis 8, Tenn. 


supPLy WELLS & PUMPS 
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Total quantity of water from lake for 
city supply in normal yr. will be about 
8,750 mil.gal. (Imp.) and for irriga- 
tion will be about 340 million cu.ft. 
To meet increased demand for water 
it was decided in “40 to dam Kortalayar 
R. and form reservoir at Poondi. 
This is designed to impound 2,500 mil- 
lion cu.ft. Reservoir located 37 mi. 
northwest of Madras, completed in 
June '44; renamed “Satyamurthi Sa- 
gar.” Until 14 water from Red Hills 
Lake was drawn through open channel 
to Kilpauk and drained into distr. 
without filtration or pumping. Since 
open channel subject to poln. covered 
masonry conduit was _ constructed. 
Flow is gravitational with avg. gradi- 
ent of 1:4470. Two villages en route 
are supplied by means of hand pumps 
fixed at manholes in conduit. Second 
masonry conduit was constructed in 
49, with capacity of 32 mgd. (Imp.). 


SIMPLICITY of American Meters 
OFF for You 


Buffalo AMERICAN Meters are simply 
designed, with fewer working parts 
— save money for you through lower 


maintenance and replacement come. 
Write for details. 


BUFFALO METER 
COMPANY 


2914 Main Street 
Buffalo 14, New York 
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At Kilpauk there are 17 slow sand fil- 
ters, 14 measuring 100 x 200 ft. and 
three 130 X 200 ft. Water is chlori- 
nated before filtration. Avg. filtration 
rate is about 8 vertical in. per hr. 
Filtered water storage capacity is 6.5 
mil.gal. (Imp.). Water gravitates to 
pump suction. It is pumped to distr. 
through 48-in. steel main about 4 mi. 
long. Steel circular elevated tank, 104 
ft. in diam. with capacity of 14 mil.gal. 
(Imp.) acts as balancing tank. There 
are 3 steam and 2 electrical pumps 
with combined capacity of 56,000 gpm. 
(Imp.) against total head of 80 ft. 
Distribution system consists of 29.5 
mi. of trunk mains from 9 in. to 48 in. 
in dia. and nearly 365 mi. of distr. 
pipes varying in size from 4 in. to 8 
in., with some 24 and 3-in. pipes. 
Three automatic electric booster pumps 
were installed in 734. These operate 
from 6.30 to 10 a.m., and 4 to 6 P.M 
daily. They cause defects in adjacent 
areas by suction effect. Fault was 
guarded against when similar pumps 
were installed for 3 other defective 
areas, where water is drawn at night 
by gravity into underground storage 
tanks of 300,000 gal. (Imp.) from 
which pumps draw water mornings 
and evenings. Water supplied from 
Red Hills Lake averages 20 mgd. 
(Imp.), or about 30 gpced. (Imp.) per 
day. 54,000 private house connections 
are on the Red Hills Supply. Plumb- 
ing inside houses is done by licensed 
plumbers. Ordinarily two taps with 
3” service pipe are allowed without 
meter for domestic houses. There 
were about 2,670 fire hydrants, 3,595 
public fountains, 182 bathing foun- 
tains, and 64 cattle troughs as of 
March 31, ’49. Full-time water ana- 
lyst at Kilpauk supervises chlorination 
of water. Water tax at 14% of an- 
nual revenue of premises is levied for 
maint., giving income of Rs. 700,000, 
with additional Rs. 1,150,000 from 
metered connections, supervision 


(Continued on page 52) 
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Many are the reasons why Smith hydrants 
are used by Americas leading cities ! 


New York — Philadelphia — Washington — Ballti- 
more—St. Louis——Providence and scores of other 
cities throughout the nation use SMITH hydrants 
—and not without good reason. A few of these 
reasons can easily be seen upon inspection of the 
hydrant section shown at the left. 


1 Working parts easily removed from top. 

2 Frangible couplings for collision protection. 

3 Maximum flow due to large stand pipe areas, 

4 Tapered, frost-proof barrel 

5 Compression-type valve. 

6 Positive action drain—always closed when main valve is 
open. 

31 
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TURBIDITY 


Ferric Salts have proven their ability 
to coagulate water of widely varying 
turbidity. Spring rains will bring about 
turbidity for those who must treat sur- 
face supplies. The use of Ferri-Floc will 
simplify the treatment of this high 
turbidity. Ferri-Floc is a partially 
hydrated Ferric Sulphate that has the 
ability to convert these high turbidi- 
ties wihout radical dosage changes. 


of high turbidity with a high PH: we 

have found ferric sulphate to be su- 

perior in all cases and we would not 
recommend 


ly used in 


able odors remaining after purification. 


on the above Send cord to 
Tennessee Corporation, Grant Building, 
Georgia or Leckiend, Ohio. 


CORPORATION 
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charges on work of private house con- 
nections, etc. Construction of second 
conduit from Red Hills to Kilpauk 
has been completed. It is similar to 
first conduit, rectangular in cross sec- 
tion, 66” wide, 4 high to springing 
of arched roof which has height of 
26”. Total length is 39,485’. Flow 
is gravitational with capacity of 32 
mgd. (Imp.). Manholes have been 
provided at min. intervals of 1,000’. 
Distr. system in South Madras is 
found defective. Separate 48-in. 
trunk main is under execution to rem- 
edy defect. Scheme for third electric 
pumping unit at Kilpauk, with capac- 
ity of 1.2 mil.gal./hr. (Imp.) was 
sanctioned in ’46. Estimates for lay- 
ing duplicate 48” main for length of 
3,000’ from Kilpauk Pumping Sta. to 
Kilpauk Shaft was sanctioned in °49. 
Preliminary scheme for installation of 
rapid mechanical filters with capacity 
of 40 mgd. (Imp.) was sanctioned in 
’48. If Krishna-Penna Scheme, now 
under consideration mainly as irriga- 
tion project, materializes, it will be 
possible to replenish supply at Saty- 
amurthi Sagar and place city supply 
on sound basis ——H. E. Babbitt. 


Augmentation of Melbourne’s Wa- 
ter Supply. H. Bowpen FLetcHer. 
Wtr. & Wtr. Eng. (Br.) 54:101 
(Sept. 50). In ’42 capacity of exist- 
ing storage reservoirs was 23,351 
mil.gal. (Imp.) and per capita con- 
sumption been steadily rising. In 
48-49 consumption averaged 93.92 
mgd. (Imp.). In ’39 board had de- 
cided to develop Upper Yarra catch- 
ment area by constructing reservoir 
with capacity of 30,000 mil.gal (Imp.). 
Cost of scheme at that time estd. at 
£3,000,000. New est. for work today 
is £7,800,000. Existing storages, in 
mil.gal. (Imp.) are: Yan Yean, 6,605; 
Toorourrong, 60; Maroondah, 4,855; 
O’Shannassy, 930; Silvan No. 1, 
8,823. Present program of develop- 


(Continued on page 54) 
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Golden-Anderson Water Level Control Valves give 
the safety and protection needed for all elevated 
tanks and reservoirs. These valves maintain a uni- 
form water level and can additionally be arranged 
to automatically function pumps, electrical devices 
or signal lights. The air and water cushioning in 
all Golden-Anderson valves prevents any shock 
or hammer and permits valve to operate smoothly 
at all times. Write for technical data. 


GOLDEN- ANDERSON SPECIALTY CO. 
2091 Keenan Building, Pittsburgh 22, Pa. 


FOR OVER 50 YEARS 
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ment in Upper Yarra comprise: [1] 
Rolled-earth and rock-filled dam 260’ 
high; crest 1,900’ long and 40’ wide 
at top; max. base width of wall 1,500’; 
and area of water surface 1,600 acres, 
backing water up 6} miles along Yarra 
and 5} miles along Walsh’s Creek. 
[2] Two 68” pipelines 23 miles long 
to convey water at 150 mgd. (Imp.) 
to Silvan No. 1, Reservoir. [3] Driv- 
ing two tunnels on conduit line, 6,200’ 
and 1,000’ long, respect., each having 
internal size 96” high by 9 wide in 
horseshoe shape. [4] Construction of 
township at site of dam to house 500 
men and families, together with essen- 
tial stores and administrative build- 
ings. Work has commenced on strip- 
ping site of dam and on 2,600’ diver- 
sion tunnel to take Yarra R. water 
away from working area. Concrete 
lining of Little Joe tunnel is to be 


finished in Sept. ’50. Lining is in 
three sections requiring: full re- 
inforcement, 50% reinforcement, and 
no reinforcement. First involves 8 
tons per 100 ft. 300 ft. of tunnel is 
handled in each two weeks.—H. E. 
Babbitt. 


Golden Jubilee of The High Wy- 
combe Corp. Water Undertaking. 
Anon. Wtr. & Wtr. Eng. (Br.) 54: 
187 (Nov. ’50). Earliest mention of 
piped water supply in High Wycombe 
is in middle of last century when a 
few propertyowners were supplied 
with water by Wheeler Brewery. 
High Wycombe Water Works, Baths 
and Wash-houses Co. was formed in 
’70 and in ’74 original High Wycombe 
Water Order was obtained. In ’75 
129,000 gal. (Imp.) reservoir was 
constructed and another of 130,000 gal. 


(Continued on page 56) 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 


New Hyde Park New York 
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Throw a wet blanket 


The Sludge Blanket in the 
Permutit’Precipitator acts 
as a filter... SAVES YOUR 
EXPENSIVE CHEMICALS! 


The positively agitated uniform 
sludge filter in the Permutit Pre- 

Cipitator will save you up to 50% 
| SEE THESE BENEFITS: _in space and 75% in time of treat- 


ment too! 
@ Short Detention Time The Permutit Precipitator offers 
} . @ Lowest Chemical you the newest and most efficient : 
Requirements means of removing impurities 

@ Absence of Settling from your water. It does this by 


precipitation, adsorption, settling, 
and upward filtration. Write for 
full details to the Permutit Com- 


Adaptability to Vatiable 
Rates of Flow 


@ Low Turbidity pany, Dept. JA-6, 330 West 42nd 
@ Lengthened Filter Runs St., New York 18, N. Y., or to the 
Permutit Co. of Canada, Ltd., 


FOR 38 YEARS , 


> 

4 
; 

WATER CONDITIONING HEADQUARTERS 
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Revising 
Rates 


sound recommendation for an 

upward revision of rates is, of 
course, preceded by an accurate and 
or analysis of customers’ 
bills. 


It is possible to make such laborious 
compilation of customers’ metered 
consumption in one’s own offices, but 
—many utilities all over the United 
States find that it pays to turn over 
the task to the Recording and Sta- 
tistical Corporation. 


Here’s why: Our specially designed 
Bill Frequency Analyzer, shown 
here, classifies and adds in 300 regis- 
ters—in one step. 


It provides data in one-half the usual 
time—and at one-half the usual 
cost. It’s one of many reasons why 
we have been providing gas, electric 
and water utilities with usage analy- 
ses for years. 


Send for FREE booklet 


Get the facts about this accurate 
and economical way of analyzing 
yeur customers’ metered consum 
tion by writing for a copy of “The 
One-Step Method.” 


Recording and Statistical 
Corporation 
100 Sixth Ave. New York 13, N. Y. 
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was constructed in 1897. In ’22 it 
was found necessary to replace pump- 
ing plant which had been installed in 
01. In ’32 large program of work was 
started consisting of 42” well, an- 
other pumping station, well pump with 
capacity of 4.8 mgd. (Imp.) and dupli- 
cate 100,000 gph. low-level pumping 
sets. Consumption increased enor- 
mously during war years. In ’45 it 
reached 848 mil.gal. (Imp.). In ’47 
additional pumping unit was installed 
with capacity of 50,000 gph. (Imp.). 
Charges to consumers are very low. 
Rate paid today is generally less than 
in ’25.—H. E. Babbitt. 


SOURCES OF SUPPLY 


Spanish Practice of Mountain Wa- 
ter Catchments. M. Paz Maroro. 
Tech. Sanit. Munic. (Fr.) 45:245 
(Nov.—Dec. 50). After exposing the 
unfavorable hydrological conditions of 
Spain and their effect on mountain 
water supplies various types of Span- 
ish mountain water catchments are 
discussed: Springs, caught in wells 
covered by small buildings with a set- 
tling chamber for sand, or in covered 
canals and aqueducts. The yield 
rarely exceeds 700 1./sec. and usually 
much lower (not over 100 1./sec.). 
Catchments are always practiced be- 
low ground surface. Water table- 
level wells have impervious walls and 
pervious bottom, of brick or masonry. 
For important catchments, galleries 
60 X 80 cm. are used, with inspection 
manholes. Deep underground streams 
occur sometimes under impervious 
deep terrain, itself sustaining a water 
table on its surface. “Combination 
wells” are used, reaching under the 
impervious level and also collecting the 
waters over this level; galleries are 
used jointly if the “stream” is impor- 
tant with the side against the flow per- 
vious, the opposite side impervious. 
Surface waters: More and more used, 
the only way to provide 150 to 200 


(Continued on page 58) 
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TYPE HF WEIR METER 


pre Simplex Type HF water float operated me- 
ter is ingeniously adaptable to measuring liquid 
flows across weirs. 

It may be considered as a standardized form 
of installation with weirs of the Notched, Rec- 
tangular, Sutro, Broad Crested or Submerged 
types for which mathematical flow formulae al- 
ready have been developed. It may also be used 
with other types of weirs for which established 
flow formulae do not exist, but which permit 
laboratory or field rating to obtain the necessary 
head quantity relationship. 

By its use, flow data is provided from any 
measurable maximum to ten percent of this 
maximum, the average error at any point over 
this range not exceeding plus or minus two per- 
cent. 

The Type HF Meter may be furnished as a 
wall mounted unit, for large panel installation 
or for individual steel floor stand mounting as 
shown. 

Whenever a single head flow measuring in- 
strument is required to operate with weirs of 
accepted design or otherwise, the Type HF Meter 
offers an excellent solution to this 
measuring problem. 


Write to 

Simplex Valve and Meter Company 
Dept. 6, 6784 Upland St. 
Philadelphia 42, Pennsylvania 


SIMPLE 


VALVE METER COMPANY 
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ELECTRO 
RUST-PROOFING 
AT WORK! 


A midwestern city writes of 
its ERP cathodic protection 
systems installed in 1946 in 
two 6 MGD Softening Tanks as 
follows: “‘After about one 
year’s usage, the metal (of the 
Softening Tanks) began to 
show excessive corrosion. We 
installed equipment furnished 
by the Electro Rust-Proofing 
Corp. All visible evidence of 
corrosion (on submerged sur- 
faces) has stopped ...”. 

ERP’s 15 years of con- 
tinuous experience in cathodic 
protection is available for the 
solution of your corrosion 
problems, too. Write today, 
without obligation. 


REPRESENTATIVES IN 
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PRINCIPAL CITIES 


E-15 


Electro Rust- Proofing Corp. (N. 4) 


BELLEVILLE 9, NEW JERSE) 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 
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l./eap./day, as required by Spanish 
law in all seasons. Construction of 
dams of the gravity/straight type, with 
or without buttresses, with central 
overflow and one or more adduction 
mains, of capacities ranging between 
2 and 14 million cum. (70.7 million 
to 495 million, cu.ft.), seem best 
suited for groups of mountain and 
even lowland communities of 5,000 to 
100,000 with larger dams for larger 
cities such as Madrid (water con- 
sumption 400,000 cu.m. daily day and 
reservoir capacity of 75 million cu.m. 
but will soon need 125 million cu.m.) 
(2.275 and 3.970 million cu.ft.). A 
comprehensive survey of the present 
water supplies in Spain is also given.— 


W. Rudolfs. 


Catchment of Springs in the Li- 
mousin (France). M. Marre. 
Tech. Sanit. Munic. 45: 238 (Nov.— 
Dec. 50). Present methods surveyed 
of catching spring waters in primary 
rock formations of the Limousin for 
water supply of local small and 
medium-sized rural communities. Four 
rock substrata usually encountered 
with springs in: [1] Granulite (gran- 
ite contg. white mica), hard but crev- 
iced and decomposed on surface. 3 
types of springs: slope, circus. at ori- 
gin of valley, thalweg springs. [2] 
Granite, similar to granulite, with 
more detritic tuff. Same types of 
springs, but the thalwegs in shallow 
and flat valleys. [3] Mica schists 
(quartz and mica) creviced and de- 
composed on surface up to 12’. 2 
types of springs: slope and circus. at 
head of valley. [4] Gneiss, with up 
to 42’ detritic tuff on top. One type 
of spring: origin of valley. Slope 
waters are best, thalweg waters more 
abundant but less reliable in quality. 
These types of springs are evaluated 
and collected as follows: an explora- 
tory trench is dug along the line of 
maximum incline, parallel to the water 
emergences and down to the bottom 


(Continued on page 60) 
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Superior strength... economy of design 


In AMERICAN CONCRETE CYLINDER PIPE these four advanced design 


features give you greater strength with greatest economy of steel components. 


a2" Steel cylinder provides 
100 psi and greater. positive water seal or mem- 
oi brane as well as part of the 

required total steel area*. (Thick- 

ness of the cylinder varies ac- 

cording to pipe diameters and 

general design requirements). 

Each cylinder is hydrostatically 

tested to a unit stress of at least 


22,000 psi. 


spun concrete 
lining is of proper mixture 
and dense compaction. Its thick- 
ness adds rigidity and strength 
through “arching” effect (nom- 
inal minimum lining thickness is 
%” for 14” and 16” diameters 
and %” for larger diameters). 


\ linder is lined prior to rod 
Steel reinforcing rods, which sup- 


plement the required steel area*, \ 

are wrapped under measured tension Dense concrete jacket or 
and accurate spacing around the con- coating (nominal minimum 
crete lined cylinder. The section modu- 1” thickness over the cylinder) is 
lus is thus increased while the concrete “locked” around the rod wrap- 
lining is placed under slight initial ping over the entire surface of 
compression. The result is, in effect, a the cylinder. This is an impor- 
modified prestressed design. tant structural feature. 


*Total cross sectional steel area is based on 13,500 psi max. allowable unit stress at the de- 
sign operating pressure. 


Superior design affords the most economical and effective use of steel and 
concrete to produce the best quality of pressure pipe at less cost to the purchaser. 
Economical first cost plus ease of installation, sustained capacity and trouble 
free service all help to reduce the cost of delivered water. 


Complete information upon request. © 1950—A. P. & C. Co. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
California 


nese AND CONSTRUCTION CO. ) Los Angeles 54, 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ Sen Diego @ Portland, Ore. 
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Let These 
Technical Bulletins 
Help Solve Your 
Water Problems 


Any questions on water treatment? 
... On water analysis ... or on the 
handling and storage of liquid 
chlorine? Let Solvay’s authoritative 
Technical Bulletins help you. These 
bulletins are the result of long re- 
search and study and are available 
on request. There’s no cost, no obli- 
gation on your part... simply fill in 
and mail the coupon below. 
Also available to aid with 
roblems is Solvay Technical 

ice. The skilled technicians on this 
staff are trained in the methods and 
problems of applying chlorine and 
alkalies to water conditioning. Call 
on Solvay Technical Service at any 
time —there’s no obligation. Your 
Solvay representative will give you 
full details. 


for Water Conditioning 


SOLVAY 


Trade-Mark Reg. U. S. Pat. Off. 


LIQUID CHLORINE 
SODA ASH 


J 


SOLVAY SALES DIVISION 
Allied Chemical & Dye Corporation 
40 Rector St., N.Y. 6, N.Y. 
Please send me, without 
obligation, the Solvay 

Technical Bulletins I hove checked below: 


[_] Bulletin No, 5— Bulletin No. 8— 
Soda Ash Alkalies and 
C] Bulletin No. 7— Chlorine in the 
Treatment of 


Liquid Chlorine 


ia Bulletin No. 11— 
Water Analysis 


Municipal and 
Industrial Water 


Name 


Company. 
Address. 


City__ Zone. State 


V ol. 43, No.6 
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rock to evaluate the best point of col- 
lection at rock level; then one or more 
drainage trenches are dug above the 
points of emergence at the most fa- 
vorable location determined by the ex- 
ploratory trench, along a level curve, 
with an inclination of 1% on the hori- 
zontal and down 0.40 m. in the bottom 
rock. When topsoil and detritic rock 
exceed 21’ dept, galleries are used in- 
stead of trenches, renewed from the 
Roman practice in this region. The 
drainage trench is built into an aque- 
duct of concrete vertical walls, 20 
x 30 cm. and 30 cm. apart, resting on 
a concrete foundation 20 cm. thick; 
covered by a reinforced concrete slab 
15 cm. thick with 2% slope; the wall 
against the water flow has openings 
and a layer of coarse stones plus 
gravel to facilitate water collection. 
The water is collected in a clear well 
1 cu.m. capacity. When galleries are 
used, the inside dimensions are 0.9 
x 1.8 m. with masonry covering and 
same layout as for aqueducts; gal- 
leries prove more durable than aque- 
ducts, especially against corrosion. 
Average yield of the various catch- 
ments: from 2 to 20 1./sec—W. 
Rudolfs. 


| Water Catchments in Volcanic Ter- 


rain. H. Patrirx. Tech. Sanit. 
Munic. (Fr.) 45:243 (Nov.—Dec. 50). 
Study of water catchment methods as 
practiced in the volcanic regions of 
central France. Two main kinds of 
volcanic formations are considered: 
[1] Tertiary (ancient) formations: 
fragment of lava streams, greatly fis- 
sured and superficially decomposed. 
Rich in water supplies, these rocks 
provide springs with capacity of 5-10 
1./sec. at the level of impervious sub- 
strate, springs are collected by drain- 
age trenches. [2] Quaternary (re- 
cent) formations, usually divided in 2 
groups: projections (ashes, pouzzo- 
lanes) which are great collectors, con- 
densers and filterers of water; and 


(Continued on page 62) 
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In considering replacement vs. reconditioning of a 53 year old line 
carrying Water to Chula Vista and National City, Calif., the California 
Water and Telephone Company decided to recondition the line since 
replacement in addition to the tremendous cost would have meant dis- 
turbing many acres of valuable citrus and vegetable fields. 


Reconditioning involved a thorough cleaning by National of over 
15,000 feet of 24 inch line, after which the entire line was centrilined. 


According to information received, the reconditioning has added at 
least 20 years more of useful life with a marked increase in the volume 
of water previously handled. 


Our engineers will gladly submit facts and figures on how National has 
solved similar problems for other utilities. Why not write today? 


1 
NATIONAL WATER MAIN CLEANING CO., 50 church St.,W.Y. 7, N.Y. 


ATLANTA, GA., 333 Candler Bldg. * BOSTON, 115 Peterboro Street * CHICAGO, 
Room 1336, S. Michigan Avenue * DALLAS, TEXAS, 6617 Snyder Plaza * DECATUR, 
GA., P. O. Box 385 * ERIE, PA., 439 E. 6th Street » KANSAS CITY, MO., 406 Mer- 
chandise Mart, 2201 Grand Avenue * LOS ANGELES, 448 South Hill Street « LITTLE 
FALLS, N. J., P. O. Box 91 * MINNEAPOLIS 1, MINN., 200 Lumber Ex e Bidg. 
* OMAHA, 3812 Castellar Street * RICHMOND, 210 E. Franklin Street * SPRING- 
FIELD, MO., 1301 Prospect Avenue * SALT LAKE CITY, 149-151 W. Second So. 
Street * SAN FRANCISCO, 681 Market Street * SIGNAL MOUNTAIN, TENN., 
204 Slayton Street * FLANDREAJU, S. D., 315 No. Crescent Street * MONTREAL, 
2028 Union Avenue * VANCOUVER, B. C., 505 West Ist Avenue * WACO, P. O. Box 
887 * WINNIPEG, 576 Wall Street » HAVANA * SAN JUAN * PUERTO RICO «+ 
BOGOTA ¢ CARACAS « MEXICO CITY. 
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lava streams, covering subjacent rock 
or projections, at the end of which 
water emerges (50-100 1./sec.) quite 
localized; some side emergences are 
sometimes found, with variable yield. 
Catchments are practiced on lava 
streams at the level of a constriction 
in the stream (best chances of encoun- 
tering main stream of water, at least 
expense ) and above the point of emer- 
gence (to avoid poln. by neighboring 
communities ). Since there are usually 
several levels of impervious material 
(non-fissured lava) in the lava stream, 
it pays to use one of these as the 
water-bearing stratum level instead of 
the nonvolcanic subjacent rock because 
the water at this low level is used at 
the point of emergence by surround- 
ing residents. Exploratory drillings 
and magnetic and electric projection 
are necessary to locate the best point 


of catchment, then a gallery (from 
down- to up-slope) is dug; streams 
are found underground with an output 
of 80-200 1./sec., of excellent water; 
however, the output can decrease as 
much as 40% in 25 years, unless un- 
derground damming of such water is 
practiced, which appears, theoretically, 
the best way to regularize and main- 
tain water yield in such terrains.—l’. 
Rudolfs. 


Supersonic Methods  Short-Cut 
Reservoir Silt Measurements. C. 
W. Tuomas. Civ. Eng. 19:323 (49). 
The author discusses the importance 
of detg. the distribution of sediment in 
reservoirs and describes conventional 
methods of surveying and various 
types of supersonic echo-sounding 
equipment suitable for measuring the 
amount of silting —W.P.A. 


PROOF 
“STERELATOR EFFICIENCY” 


Actual Users—THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElatorS! are 
DEPENDABLE - SAFE - EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water sterilizing requirements. 
Furnished for manual or automatic operation. 
Everson SterElatorS utilize a high vacuum. 

The indicating FLOW METERS have a 10 to 1 ratio 


EVERSON MANUFACTURING CORPORATION 
221 West Huron Street, Chicago 10, Illinois 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 
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WOOD REACTOR TO COAGULATE RIVER WATER IN NEW 
JERSEY FOR PRETREATMENT AHEAD OF ZEOLITE 
PLANT FOR BOILER FEED. CAPACITY-—-860,000 GPD. 


COCHRANE 


Pioneer and Leader in Methods and Apparatus 
for Complete Conditioning of BOILER FEED, 
PROCESS and INDUSTRIAL Water Supplies 


THOUSANDS OF INSTALLATIONS 
THOUSANDS OF DISTINGUISHED USERS 


COCHRANE CORPORATION 
PHILADELPHIA 32, PA. 


Representatives in principal cities of U. S. 


In Canada: Canadian General Electric Company, Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A. Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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“Dowsing Is Nonsense!” So says A.W.W.A. member, consulting 
engineer and chemist Tom Riddick in a feature article to appear in the July 
issue of Harper's Magazine. And in so saying, temararious Tom takes a 
tiger by the tail, for he clearly labels his language a response to Kenneth 
Roberts’ best-selling Henry Gross and His Dowsing Rod. But hold that 
tiger, Tom, we’re with you now to the better end. 

Our own review of Henry (March P&R p. 1) and later comments 
(April P&R p. 1) were safe enough until David Dempsey of the New York 
Times book review section got hold of them and reprinted a few juicy quotes 
in his Sunday column. That brought publisher Doubleday’s curious pub- 
licity manager up to the A.W.W.A. office pronto. And that, in turn, led 
to the dispatch of the above issues of the JouRNAL to Ken in Kennebunk- 
port, Me. By now, of course, our nerves are twitching like a twig over a 
water “dome.” 


Dame Nature is being taken advantage of again, this time by an- 
other dame—one Dr. Maria Telkes of Massachusetts Institute of Tech- 
nology, who has added insulation to ingenuity in devising a solar still which 
will not leak off half the sun’s energy into the ground. Reporting to the 
American Chemical Society, Dr. Telkes, who previously gained fame in 
harnessing the sun to her solar house at Dover, Mass., indicated that her 
new solar system, which is almost 100 per cent more efficient than the old 
type, can produce fresh water for about $1,200 per mil.gal. Of course, 
that’s just production, and since production is only the beginning of their 
story, we sort of doubt that many municipalities are going to buy right now. 
Besides, we really question whether any municipality is actually interested. 
After all, not a single one has approached us for permission to use our 
fresh frozen salt water idea, and if you don’t find making ice cubes and 
melting them a lot easier and more in your line than collecting the drippings 
from a glass roof, some other dame is taking advantage of you. 


While the sun’s out, though, we ought to take a squint at an even 
more timely hot water item—the “Roof Spray Canopy.” Consisting of 
pure water sprayed in a cloud abovea roof to absorb solar heat and on a 
roof to carry away any that gets through before it penetrates to the building 
beneath, the “canopy” was devised during World War II as a means of 
making many hastily erected one-story industrial buildings workable in 
during the summer. Now the system is being peddled promiscuously, not 
only as a cooler-offer but as a means of increasing the life of a roof by stop- 
ping its loss of volatile oils. And if we, who can well imagine one of these 
personal clouds anchored to every television antenna, shudder a little at 
the thought of being asked to make rain on everyone’s roof, it’s probably 
because we have a loose shingle somewhere. Anyway, consider the 
camouflage. 

(Continued on page 66) 
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SERVICE 


Over 80 years of manufacturing experience 
. .. designed for easy installation ... long years of 
trouble-free service ...interchangeable with those 
of other manufacturers...corporation stops can be 
installed with any standard tapping machine. 

All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit...specially 
lubricated for permanent easy turning. 


HAYS. MANUFACTURING COMPANY 


12TH& LIBERTY STREETS, ERIE, PENNA., U.S. A. 
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“Crazy over horses” is New York City’s A.S.P.C.A. At any rate, 
finding it difficult to lead horses to water since the water department shut 
off service to the old water troughs during the 1949-50 drought, the society 
now leads water to such horses as still survive the city’s carbon monoxide 
atmosphere. Sloshing around in a 500-gal. tank-truck, like an equine 
“Good Humor” man, an A.S.P.C.A. “special agent” makes the best water- 
ing places on an established schedule, setting up a portable trough and 
inviting all thirsty steeds to stop by for a quickie. 

Thus having proved itself (at least to us) to be anything but “crazy,” 
the society makes sure to demonstrate that it is not discriminatory by indi- 
cating, too, that it is a little “mad over dogs,” who, if they happen by the 
water wagon, are set up to a short snort in a special circular fountain 
designed for the canine lap. 


Drowning one’s sorrows has always been interpreted to require a 
rather potent liquid medium, so the recent discovery by a University of 
California psychologist that water drinking can provide an escape from 
anxiety is by way of being revolutionary—particularly with increased taxes 
soon to be applied to the usual stuff of liquetherapy. Working with white 
rats, Dr. Irving Maltzman found that all he had to do to increase water 
consumption was to agitate his subjects by a slight electric shock, and that, 
as their emotional stability returned, water consumption also returned to 
normal. Any alert water works man will, of course, want to consider the 
possibilities of these data in terms of boosting sales or promoting conserva- 
tion in his own community, but on a much larger scale we see in it an 
explanation of the direct correlation between the advance of civilization 
and the increase in per capita consumption of water. Much as we appre- 
ciate water, though, we reserve the right, when we get down to concentrated 
concern over the problems of the atomic age, to make our own escape 
more certain. 

Now, though, we can really talk about mass medication ! 

(Continued on page 68) 


Loose-Leaf BINDERS Sturdily bound in blue canvas 


with lettered backbone, the 
for A.W.W.A. Standards binder has durable metal hinges, 


capacious 1%-in. rings and 

Price $2.50 eight blank separator cards with 
AMERICAN projecting tabs. All A.W.W.A. 
WATER WORKS specifications are being provided 
ASSOCIATION with marginal holes drilled to 


521 Fifth Ave. New York 17, N.Y. fit the binder. 
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more water quicker 


from every 


RENSSELAER 


A hydrant should open quickly 
and easily — deliver a flood of water 
fast. 

It should shut tight and STAY 
tight — locked shut and secure. 

That’s exactly what every Rens- 
selaer Hydrant does. The main valve 
opens with the pressure. In full 
open position, the valve is backed 
against the casing, completely out 
of the waterway. Loss of head is 
minimized. 

The powerful knuckle-joint action 
of steel forgings bearing against the 
case mechanically closes the valve 
and locks it shut. Valve has special 
rubber face that will not scar or leak. 

Other features include solid 
bronze vital parts, for long life. 
Fast non-clog draining. No water- 
hammer. No flooding if barrel is 
broken. No digging to repair brok- 
en barrel. And one man can easily 
remove and replace all working 
parts, without special tools or hoist, 
just by removing the head. 

There are thousands of Rensselaer 
Hydrants in satisfactory service. 
More are being put in all the time. 


KNUCKLE- 
JOINT 


tocxs vave RENSSELAER 


| SHUT VALVE COMPANY 
© Gote Valves Square Bottom Valves 
Check Valves Tapping Sleeves and Valves Air Release Volves 


TROY, NEW YORK 


Division of Neptune Meter Compony 


Atlanta, Bala Cyn , Chicago, Denver, 

Haverhill, Mass., Loees'Ci , Los Angeles, 

Memphis, Ci ittsburgh, San 
Francisco, Seattle, W: 
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Old Indomitable is what they’re now calling Ross Dobbin, general 
manager of the Peterborough, Ont., utilities commission and former 
A.W.W.A. prexy. It was en route home from the Miami meeting and 
“safely” in his car after “risking” flying most of the way, that Ross appar- 
ently dozed off at the wheel, dipped into a ditch and crashed into a tree. 
Among other injuries sustained, a slight concussion and some fractured 
ribs put him into the hospital, but not for long—less than two weeks later 
he was out in Manitoba attending the Winnipeg meeting of the Canadian 
Section. 

“Old Indomitable” we'll agree, but Bridgehead” too. And we'll 
bet it wasn’t dozing at all, but a review of that little slam not bid at Miami 
that put him in the ditch and the thought of better cards that pulled him 
out to Manitoba. 


Richard Hazen, formerly partner in the firm of Malcolm Pirnie Engi- 
neers, has opened a consulting office of his own at 110 East 42nd St. He 
plans to devote his practice to municipal and industrial water supply and 
treatment and to sewage and waste disposal. Hazen is the new chairman 
of the A.W.W.A. Publication Committee. 


(Continued on page 70) 


If you are buying a new zeolite water softener or sand filter or 
modernizing existing equipment make sure it’s equipped with an 


H & T POPPET TYPE MULTIPORT VALVE 


It’s built in 4 standard sizes for both 
sodium cycle and demineralizer units, 
sand and anthracite filters and for man- 
ual, semi-automatic and fully automatic 
operation. 


It’s electrically operated from our own 
panel boards. 


It’s durably built, attractive, efficient 
and its performance has been proven at 
many hundreds of installations— ; 


It’s the “Heart” and “Pulse” of any really good water treating 
unit.—A masterpiece of workmanship and operating simplicity... 


Send for full particulars 


HUNGERFORD & TERRY, INC. CLAYTON 5, NEW JERSEY 


U. S.A. 
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«JAMES JONES COMPANY. 
“ST. JOHN STREETS, LOS ANGELE 
«ESTABLISHED 1892 


LEROY Al CALIFORNIA 
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Water works—water really works! In other items in this issue we 
have pointed out its use as a foodstuff and a medication. In other items in 
other issues we have often discussed its use as a cooling agent, a beverage, 
a fire extinguisher, a cleansing medium, a recreation place, a solvent and a 
million or so other necessities. Now, however, we find it serving a brand 
new purpose, as a fuel—not a heating agent, as in the heat pump, but a 
real fuel that “burns.” 

Developed by two Salt Lake City inventors, the water burner can be 
produced to sell at about $15 for a unit adequate to heat the average home. 
And fuel costs would be but a small percentage of nominal as a pint of 
water will be sufficient to heat a four-room house for four hours. And 
just think of being able to eliminate the carbon deposits, oily film, smoke 
and other objectionable features characteristic of conventional heaters. 

Although the operating details of the device are not at all public as 
vet, it has already been subjected to Senatorial investigation by Utah’s 
Sen. Arthur Watkins and he hints that water is forced into the device, 
where it is preheated by an alcohol burner and then takes over the combus- 
tion itself, emerging in the form of jets of burning gas. We should point 
out that we learned of this hint and of the whole story from the Southwest 
Water Works Journal, which looks at the whole business with a somewhat 
. jaundiced eye, presumably because of the Southwest’s perpetual water 
shortage, but just possibly because of its wealth of oil. Anyway, it can 
be pointed out that at the rate of fuel consumption noted, the new burner 
will save more water than it uses, for flammable water certainly won’t be 
; - wanted any longer as a fire extinguisher. Meanwhile, maybe some of the 
oil relieved of duty as a fuel will be found useful in dousing these water 
conflagrations. Certainly they still will not mix. 


A hydraulic calculator has been developed which is based on the 
Hazen-Williams formula. Determinations of head loss, flow, velocity, size 
of pipe and the Hardy Cross factor 1.85 h/Q for differential of head loss 
can be made, it is claimed, accurately and rapidly with a minimum of prac- 
tice. The calculator gives values for conditions not shown in the various 
: pipe tables, and is not confined to a single C value for coefficient of rough- 
ness when dealing with pipe sizes normally found in distribution systems. 
The total head loss for pipes 100 to 20,000 ft. long may be found directly 
without determination of the slope per 1,000 ft. The range of pipe sizes 
covered is 4 to 72 in.; of head losses, 0.06 to 250 ft. Discharge quantities 

are expressed in gallons per minute and million gallons per day. 
The calculator consists of two circular discs and a plastic indicator arm; 
its diameter is 6 in. It may be obtained at a cost of $6.00 postpaid from 
Robert E. Martin, 210 Heyburn Bldg., Louisville 2, Ky. Operating instruc- 
tions are included. 


i 
a 
a i 
we 
| 
j 
A 
Be 
| 
ab 
4 
| 
. 
ia we 


JOURNAL A.W.W.A. 71 


June 1951 


PAT. PENDING 


Improved RING 
PACKING...assures pouring of 


dry joints @@@ The Smith-Blair Water-Lock Ring does a real job 
of packing a bell and spigot cast-iron pipe joint! It is self-locking; it is self-adjust- 
ing to oversize bells, its sealing action automatically increases when pressure exists 
in the line. Made of molded rubber, it is non-porous and cannot be a culture-point 
for bacteria or any other contaminating element. It is installed quickly by simply 
rolling it back over the spigot. There is no cutting, fitting or chances for oversight; 
and its use actually saves on installation time. It is the only sealing ring hydro- 
statically designed to increase its sealing action automatically from pressure in the 
line. Effectively dams off water and assures pouring of dry joints. 


Hydrostatically designed to hold ! Used with any joint compound. j 
40-60 Ib. pressure without com- ; Saves time. Makes a better joint. 
pound. 


Stocked in principal cities. Write for name 


immediate Delivery! of your nearest Smith- Blair Distributor. 


SIZES 4” through 48” 
e 


Packed 50 rings to a carton. 
Quantity prices based on full 
cartons. 

also *BRONZE SERVICE CLAMPS 


*STEEL & CAST IRON FLEXIBLE COUPLINGS 
*FLEXIBLE REDUCING COUPLINGS 
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The Reading Meter 


Better Health for 5 to 14 Cents a Year Through Fluoridated 
Water. Public Health Service Pub. No. 62, Div. of Dental Public 
Health, Public Health Service, Federal Security Agency, Washington 
25, D.C. (1951) single copies free 


This 22-page mimeographed bulletin is obviously written for the 
lay public and definitely is aimed at promoting fluoridation. The 
material is complete and the reasoning is quite persuasive. 


Fluoridation in the Prevention of Dental Caries. Council on 
Dental Health, American Dental Assn., 222 E. Superior St., Chicago 
11, Ill. (1951) single copies free 


In the foreword of this 28-page manual is the statement that: 


The fluoridation of public water supplies is now widely accepted as 
another method for reducing the prevalence of dental caries. Of all the 
preventive methods in use, including toothbrushing, restriction in the 
consumption of concentrated sugar and topical application of sodium 
fluoride, fluoridation offers the greatest hope for preventing caries be- 
cause of its easy application for large numbers of people and its relatively 
low cost. 


The manual was written for a dental audience but would be of 
interest to water works personnel who wish to learn something about 
the dental profession’s thinking and approach to the s*tbject. The 
brochure is technical, complete and well documented. 


American Standard Code for Pressure Piping—ASA B31.1- 
1951. American Society of Mechanical Engineers, 29 W. 39th St., 
New York 18, N.Y. (1951) $3.50 


This revision of the 1942 code contains data on power piping sys- 
tems and piping for gas and air, oil, heating and refrigeration. Tables 
of allowable stresses and information on supports and braces, welding, 
and materials specifications are included. Also included as a sepa- 
rately printed supplement is Section IX of the A.S.M.E. Boiler Con- 
struction Code, “Standard Qualification for Welding Procedure and 
Welding Operator.” 

(Continued on page 74) 
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CARBALL 


SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONIZATION OF LIQUIDS 


92% TOTAL CHEMICAL EFFICIENCY 


@ A COs producer that COMPLETELY burns GAS or OIL. 

@ Produces the highest percentage of COs gas with no CO or condensible carbon. 

@ Completely eliminates oil scum ... no teste imparted to potable waters. 

‘@ No scrubbers or filters required, 

@ Compressor handles clean, cold air only. The fuel is burned under sufficient 
pressure to cause deep diffusion directly from the producer. 

@ Diffuses COs gas by efficient impingement diffuser, insuring 93% absorption 
and eliminating diffuser corrosion. 

@ A factory-tested, package unit with air compressor, fuel pumps and appur- 
_ tenances mounted on one frame. 

@ 50% more chemical efficiency than any other method in current practice. 


To Reduce Costs and Modernize Your Plant: 
WRITE FOR BULLETIN 73842 


WALKER PROCESS EQUIPMENT INC. 
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(Continued from page 72) 


Public Ground-Water Supplies in Illinois. Ross Hanson, ed. 
Bul. 40, Illinois State Water Survey Div., Urbana, Ill. (1950) $8.00 


Completion of Bul. 40 revises and supplements earlier bulletins— 
published in 1925, 1938 and 1940—on Illinois supplies. This one, 
prepared in loose-leaf form, contains descriptions of water wells in 
501 incorporated towns, 18 unincorporated communities, 10 state in- 
stitutions and 6 state parks. When available, logs, chemical analyses 
and production data are given. In all, 1,213 wells are covered, located 
in all but the 16 counties of the state which do not use ground water. 


Since the fresh water resources of a state are one of its greatest 
assets it is refreshing to know that at least one state is willing to 
finance the study and make available to its people the fundamental data 
on its ground water resources. Jhis information is important to 
towns, industry, commerce and agriculture. Illinois and, more par- 
ticularly, the State Water Survey Division, are to be congratulated 
on a job well done. 


eliminates guess-work 


“Push-button” operation of 
valves, with valve status 
indicated on control pan 
els is the simplest, surest 
and safest method of open- 
ing and closing valves. 
Where valves are inac- 
cessibly located, or where 
emergency may require 
positive operation from a 
remote area... the best 
solution is LimiTorque. 
Damage to stem, seat, 
disc, gate or plug is pre- 
vented in closing by the 
Torque Seating Switch 
which limits the torque 
and shuts off the motor 

LimiToraue is widely used in Weter Works before trouble occurs. 


Can be actuated by an 
PHILADELPHIA GEAR WORKS, Inc. — pono source. 
ay be obtained throu 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. your valve 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON 


Write for catalog L-50 on your 
In Canada: William and J. G. Greey, Limited, Toronto Business Letterhead, please. 
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be supplied in. 


with all types BELL & SPIGOT 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
““WARREN 
PIPE” 
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Section Reports 

Kansas Section: The Kansas Section held its sixth annual meeting 
jointly with the Kansas Sewage Works Assn. at the Lamer Hotel in Hays 
on April 11-13. Of the total registration of 186, 121 were superintendents 
and operators and 65 were representatives of manufacturers, engineers and 
contractors. 

On Wednesday afternoon Harry H. Connell, chief engineer for Wilson 
& Co., presented the paper “Supply Problems of Municipal Water Utilities 
in Kansas,” prepared by Murray A. Wilson. This paper was well received 
here as it was when first offered at the November 1950 meeting of the 
Kansas Assn. of Municipal Utilities. 

An interesting and informative panel discussion on water well con- 
struction and maintenance took place under the leadership of Ray E. Law- 
rence of Black and Veatch, consultants of Kansas City, Mo. Lawrence 
discussed the investigation of water productivity with new electrical tools, 
improvement of drilling techniques, improving yield by use of chemicals and 
maintenance of sanitary conditions at wells. E. J. Jungmann of the Jung- 
mann Drilling Co., Topeka, and Darwin R. Soder of the Layne-Western 
Co., Wichita, members of the panel, discussed various methods of well con- 
struction and well repair, including the removal of broken screens and the 


(Continued on page 78) 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Phone 3-2530 Clearwater, Fla. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 


ipalities in the U. S. GF WATER METERS 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 


ARS 


OFFICES IN ALL PRINCIPAL CITIES 
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(Continued from page 76) 


repair to leaks in well casing. Late in the afternoon the water works group 
joined the sewage works operators on an inspection trip to the well man- 
aged Hays Sewage Plant. 

On Thursday morning the entire convention group was warmly wel- 
comed to the hospitality of the city of Hays by City Manager Bernard J. 
Brungardt. Chairman Al W. Rumsey made an appreciative response, after 
which A.W.W.A. Vice-President (and President-Elect) A. E. Berry out- 
lined briefly the work of the national organization and emphasized the duties 
of the sections. 

Harry A. Faber, research chemist of the Chlorine Institute, gave a brief 
history of the use of chlorine as a water sterilizing agent. He also pointed 
out that chlorination on a scientific basis requires recognition of purpose, 
understanding of principle, proper practice and control of operation. Slides 
were used for emphasis. ‘‘Chlorinating Practices and Installations in Kan- 
sas’’ were shown in a unique 8-mm. film prepared by L. H. Peterson and 
Joe Gyulay Jr. of the Wallace & Tiernan Sales Corp., Kansas City, Mo. 
This film showed chlorine installations and personnel in twenty Kansas 
cities: Topeka, Lawrence, St. Marys, Junction City, Enterprise, Salina, 


(Continued on page 80) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET . NEW YORK, N. Y. 
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Bethlehem Tar-Enameled Water Pipe in new 2000-ft line in Queens, New York City. 
Contractor: Oak Hill Contracting Co., Glendale, Queens. 


Borough of Queens Gets New Water Line 


To supplement the piping system already 
serving a growing residential area in 
Queens, the City of New York recently 
authorized the installation of a new steel 
water main. This line originates at 82nd 
Avenue and 139th St. It is approximately 
2000 ft in length, and is built of 60 in. x 
WY in. Bethlehem Tar-Enameled Water 
Pipe. In addition, Bethlehem supplied 
190 ft of 72 in. x % in. jacking pipe. 
Because of its strength, long service 
life, freedom from leakage and over-all 
economy, Bethlehem Tar-Enameled Water 
Pipe is the ideal pipe for any type of water- 
distribution problem. It is resistant to in- 
crustation and corrosion, because it is 
generously coated on both surfaces with a 
smooth layer of coal-tar enamel. It can be 
handled conveniently, and leak-proof girth 


seams can be obtained by welding, rivet- 
ing, or by mechanical coupling. Bethlehem 
Tar-Enameled Water Pipe comes in 40-ft 
lengths, and is made in diameters from 
22 in. up to the largest permitted by 
common carriers. 

For complete details about this top- 
quality pipe, get in touch with the nearest 
Bethlehem sales office. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethiehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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Hays, Clay Center, Beloit, Kansas City (Kan.), Goodland, Wichita, Iola, 
Fort Scott, Moline, Grenola, Otis, Hugoton, Manhattan and Chanute. 

First on the program Thursday afternoon was an interesting discussion 
of various electrical equipment controls for special problems encountered 
in water and sewage plants, presented by Maynard DeNeui, Black & Veatch, 
Kansas City, Mo. Thomas F. Wolfe, director of the Cast Iron Pipe Re- 
search Assn., presented a paper on “Standardized Mechanical Joint Cast- 
Iron Pipe.” 

Emphasis was placed on keeping and studying accurate maintenance 
records, in order to receive maximum operating benefits from existing set- 
thing tanks, by William N. Konrad, Chain Belt Company, Milwaukee. 
Charles B. Elliott, water superintendent from Beatrice, Neb., in a short talk 
gave tips for improving public relations. W.H. Dominick, Wichita Meter 
Supply & Repair Co., and A. P. Flynn, Wichita Water Co., conducted a 
lively round table discussion on proper methods of handling water meters 
in the shop and on the job. Meter repairs procedure, determination of 
proper meter sizes by the use of recording register and methods of setting 
meters in service, were all actively discussed. There were many comments 
and questions from the floor. Morton C. Cunningham, president of Kansas 
State College at Hays, gave a challenging address at the annual banquet, 
held Thursday evening at Jefferson Grade School. Those who were there 
are not likely to forget the “Chord Busters,” an able local male quartet. 
F. A. Russell, Fuller awardee of 1950, presented that award this year to 
Robert H. Hess, vice chairman of the section. 

At the opening session Friday morning, April 13th, Dwight F. Metzler, 
chief engineer and director of the Div. of Sanitation, State Board of Health, 
Lawrence, discussed the progress of water treatment, ending with the status 
of fluoridation for public water supplies, which can now be approved and 
recommended. He mentioned the various fluorine compounds which are 
available, and suggested methods of application. Warren G. Paramore, 


(Continued on page 82) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lowa 
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“TESTERATE 
THE WATER METER SLEUTH 


THAT HELPS FIND LOST REVENUES 


Practically all meters slow down With time. That means 
lost revenue for water utilities. 

The Ford Testerate Indicator checks the rate of 

flow of the test stream at a glance, down to 
flows as low as % G.P.M. 

The Testerate is easily connected to any 

meter testing outfit. Anyone can use it with 

little practice. 

Income from lost revenues can pay for 

the Testerate many times over in a short 

period of time. Write for Catalog No. 

50 and complete information. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES & 


Wabash, Indiana 
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executive assistant state director of civil defense, gave an informative talk 
on the subject of civilian defense as it applies to water properties. A. E. 
Berry concluded the program with a discussion on “Maintenance of Raw 
Water Quality Standards.” 

Following the well attended annual business meeting, an inspection 
trip to the water treatment plant at Hays, now under construction, was 
made by many of the visitors. 

H. W. BabLey 
Secretary-Treasurer 


Nebraska Section: The annual meeting of the Nebraska Section was 
held in Lincoln on April 19-20. As has been the custom during the sec- 
tion’s brief existence, the technical and nontechnical sessions were conducted 
jointly with the Utilities Section of the League of Nebraska Municipalities 
and were followed by the annual business meeting of the A.W.W.A. sec- 
tion. Total joint registration for the conference exceeded 140 individuals 
representing every region of the state. 

Technical presentation and panels on subjects of vital current interest 
ranged from complete discussions of fluoridation regulations and equipment 
to an excellent panel discussion of mutual aid in emergencies. 

The section was especially honored and pleased to have the opportunity 
to hear and to meet Raymond J. Faust, new executive assistant secretary of 
A.W.W.A. Though his stay was brief, his quiet, winning manner estab- 
lished him permanently with the Nebraska Section. 

The nontechnical highlight of the meeting was clearly the motion pic- 
ture “High Horizons” perfectly photographed in color and narrated by Wil- 
liam Ferguson, editor of “This Curious World.” The picture contained 
many excellent actual photographs of wildlife in the mountains of Colorado 
with especial emphasis given to the birdlife of that region. The film was 
presented at the evening banquet which was attended by wives and friends 
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HELLIGE — All Glass 


SEDGWICK-RAFTER COUNTING CELL FOR PLANKTON © 


With this durable Counting Cell, consisting of 
glass frame and slide permanently fused to- 
gether, everlasting service and accuracy are 
assured. 


Cover Glasses........... $10.00 
<==) 4130-B With 3 Cover Glasses............ 
: — 4245 Whipple Micrometer Disc......... 7.50 


3718 NORTHERN BOULEVARD, LONG ISLAND CITY 1, W. Y. 
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Christi adds Elevated 


The City of Corpus Christi,-Tex., has added two 1,000,000-gal. 
Horton radial-cone elevated tanks in its water distribution system to 
provide gravity water pressure in the southeastern section of the city. 
The tank shown above is 90 ft. to the bottom. The other 1,000,000-gal. 
radial-cone tank is 100 ft. to the bottom. Write our nearest office for 
information on elevated tanks. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE LOS ANGELES 
SAN FRANCISCO HOUSTON ATLANTA CLEVELAND WASHINGTON 
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as well as the members. The ladies were vociferous in their approval of 
the picture. 

Less than four years old, the Nebraska Section is working diligently 
toward maturity. Progress is shown in recent actions by the section, which 
is beginning to operate as a closely knit organization whose primary func- 
tion is to promote the improvement of public water uses and municipal 
water quality and services throughout the state of Nebraska. 

E. Bruce MEIER 
Secretary-Treasurer 


Montana Section: The 26th annual meeting of the Montana Section 
was held at the Placer Hotel, Helena, on April 20 and 21, 1951, with 87 
members and guests registered. 

On Friday morning the meeting was called to order by Harry Mc- 
Cann, chairman. The address of welcome was given by Mayor J. R. 
Kaiserman of the host city, and the response was given by Joseph Schmit. 
The chairman made his annual address to the section, and the reports of 
the national director, secretary-treasurer and the committees were received. 


(Continued on page 86) 


y * MINERALEAD® * GK “ewer jointing 
*HYDRORINGS *HYDROPAC 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
lems. 

Write 15 Walnut Street, 
Mertztown, Pa. 


MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 
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KENNEDY 


A.W.W.A. GATE VALVES 


JOB-FITTED 


for a wide range of 
water works requirements 


Every KENNEDY A.W.W.A. valve job is JOB-FITTED . . . specially : " 
designed and engineered for the job it has to do. Conforming to 4 
A.W.W.A. standards in every detail, these KENNEDY valves offer 
many extra-value features .. . one being the iron itself, which is 50% 
stronger than ordinary cast-iron .. . to keep them on the job year in 
and year out. 

KENNEDY manufactures a most complete line of water works ; 
valves ... in sizes from 2” to 60” . . . non-rising stem and outside- 5 
screw-and-yoke types . . . with a wide variety of gearing arrange- 
ments, controls, accessories and end connections available. 


WRITE FOR BULLETIN 106 
KENNEDY 


Est "1877 VALVE MFG. CO. «+ ELMIRA, N.Y. 
VALVES «+ PIPE FITTINGS + FIRE HYDRANTS 
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86 SECTION MEETINGS Vol. 43, No. 6 
(Continued from page 84) 


A round-table discussion led by H. E. Henderson opened the technical 
sessions. S. R. Young of Harding brought up the question of controlling 
tastes and odors in water supplies, followed by A. L. Johnson of Kalispell, 
who led a discussion on copper pipe fittings. John B. Hazen of Butte then 
discussed water works tools and equipment, Rodney Preator of Helena dis- 
cussed records and water works practice, and F. F. Palmer of Forsyth 
discussed methods of charging sewer usage along with the water bill. After 
each of the discussions, the meeting was open to the members to offer their 
comments and relate their experiences, 

A field trip was made in the afternoon to the Canyon Ferry Dam, lo- 
cated approximately 25 miles northeast of Helena. William Price of the 
Bureau of Reclamation acted as guide and explained the construction fea- 
tures to the members of the section. 

The opening paper on Saturday, in the opinion of most of the members, 
was the highlight of the meeting. Irvin G. Krick, of the Water Resources 
Development Corp., Denver, gave a very interesting discussion of “Rain 
Increase Projects” by artificial seeding of clouds chemically, causing them 
to precipitate their moisture. The discussion was illustrated with charts 
and slides to show the results of various projects in operation throughout 
the western United States. 

On Saturday afternoon, the session was opened with an address on 
“Fluoridation of Public Water Supplies,” with F. I. Livingston, director 
of the Dental Division of the Board of Health, discussing the dental aspects 
of fluoridation, and A. W. Clarkson discussing the new state fluoridation 
regulations and the procedure towns and cities must follow to obtain per- 
mission to fluoridate their water supplies. R. J. Faust, A.W.W.A. execu- 
tive assistant secretary, discussed critical materials and priorities and ex- 
plained what items used by water works men are controlled and what 
methods should be used for procuring the necessary orders to obtain these 
materials. 

The final address of the meeting, on “Frost Penetration in Montana,” 
was by John Hall, who observed that the type and color of the soil have a 
bearing on the depth to which the frost penetrates. He recommended that 
in northern climates, regardless of the character of the soil, water pipes 
should be buried to a minimum depth of 63 ft. 

The formal meeting closed with the business session, election of officers 
and reports of committees. 

The meeting was brought to a close Saturday evening with a dinner- 
dance during which the Fuller Award was given to James Robert Cortese, 
and 25-Year Membership pins were awarded to Joseph Schmit of Lewis- 
town and H. S. Thane of Hamilton. 

A. W. CLARKSON 
Secretary-Treasurer 
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@ The 36-inch steel pipe pictured here 
is part of a new water line being laid for 
a well-known midwest water works. This 
new pipe line is about 6,000 feet in length 
and is protected, inside and out, by Bitu- 
mastic® 70-B Enamel. 

Inside the pipe, a glass-smooth lining 
of Bitumastic 70-B Enamel prevents rust, 
corrosion and tuberculation. This spun 
lining of durable enamel will keep flow 
capacity high, thus reducing pumping 
costs. And, with this kind of protection, 


REG. U.S. PAT. OFF 


A BITUM ASTI ENAMELS 
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—it’s protected by 
BITUMASTIC 
70-B ENAMEL 


there’s no need to spend money for over- 
sized pipe in order to allow for future 
“shrinkage.” 

On the outside of the pipe, Bitumastic 
70-B Enamel prevents pitting and leak- 
age caused by soil corrosion. Here, again, 
you save money by keeping maintenance 
and replacement costs low. In every way, 
it pays to protect your community’s large- 
diameter pipe lines inside and out with 
Bitumastic Enamels. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 605T, Pittsburgh 19, Pa. 
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LIST OF ADVERTISERS 


American Brass Co., The .............— Jones Co.. 69 
American Cast Iron Pipe Co...........— easbey & Mattison Co............... 43 
American Pipe & Construction Co... ... 59 > 
American Well Works................ — upferle, John C., Foundry Co......... 6 
Anthracite Equipment Corp. .. 16 Layne & Bowler, 
Industrial Equipment Div., Inc... — ae Cleaning Co...... 
50 Omega Machine Co. (Div., Builders Iron 
Builders-Providence, Inc............... 3 17 
Carborundum Co., The...... ......-. — Phelps Dodge Refining Corp........... — 
Cartom Progucte Corp..............08. 35 Philadelphia Gear Works, Inc.......... 74 
Pittsburgh-Des Moines Steel Co........ 15 
Cast Iron Pipe Research Assn., The. ..12-13 eS — Meter Div. (Rock- 
Chatm Melt Oe. — Pittsburgh Pipe Cleaner Co............ 
Chicago Bridge & Iron Co............ 83 54 
Dearborn Chemical Co................ —  Proportiomeers, Tac... ... 91 
Turbine Co. ...... Cover 3 & Statistical Corp........... 56 
Dresser —  Reneselaer Valve Co.................. 67 
Economy Pumps, Inc................. 19 Pitter Wile. Ce... 
Ellis & Ford Mig. Ross Valve Mfg. Co................ 
Everson Mfg. Corp............ 62 Simplex Valve & Meter Co......... 
Flexible Sewer-Rod Equipment Co...... — Gite 9 
Ford Meter Box Co., 81 Smith A Mfg ‘The 51 
General Chémical Div., Allied Chemical Smith.Ble Sac 
Golden-Anderson Valve Spec ialty Goce ye 60 
Graver Water Conditioning Co......... 23 R. Ng 48 
Hellige. 44, = Walker Process Equipment, Inc....... 73 
39 Wallace & Tiernan Co., Inc...... 95 
Hungerford & Terry, Inc.............. 68 Warren Foundry & Pipe Corp.......... 75 
Hydraulic Development Corp. . 37 Well Machinery & Supply Co....... 
Sales Division, West Ozone Processes Div.. é 
irginia Pulp & Paper Co........... x over 
41 Worthington Pump & Machinery 45 
Directory of Professional Services—pp. 25-29 
Albright & Friel, Inc. Freese, Nichols & Turner Nutting, H. C., Co. 
Alvord, Burdick & Howson Fulbright Labs., Inc. Parsons, Brinckerhoff, Hall & 
Bays, Carl A. & Assoc. Gannett Fleming Corddry & _Macdonald paler’ 
Behrman, A. S. Carpenter, Inc. Pirnie, Malcolm Engineers 
Black & Veatch Gilbert Assoc., Inc. Pitometer Co. 
Black Labs., Inc. Glace & Glace Purcell, Lee T. 
Bogert, Clinton L. Assoc. Greeley & Hansen Riddick, Thomas M. 
Bowe, Albertson & Assoc. Havens & Emerson 
Buck, Seifert and Jost Haydock, Charles re ms A. 
Burgess & Niple Hazen, Richard Shenker Samuel 
Burns & McDonnell Hitchcock & Estabrook, Inc. Sirrine J. E.. Co 
Caird, James M. Horner & Shifrin Smith & Gillespie 
Camp, Dresser & McKee Hunt, Robert W., Co. Stanley Eng. Co. 
Chester Engineers, The Jennings-Lawrence Co. Stilson, Alden E. & Assoc. 
Consoer, Townsend & Assoc. Jones, Henry & Schoonmaker Ward & Strand 
De Leuw, Cather & Co. Knowles, Morris, Inc. Weston & Sampson 
Eldred, Norman O. Leggette, R. M. White & Guyton 
Fay, Spofford & Thorndike Meneses Hoyos, Roberto & Co. Whitman & Howard 
Finkbeiner, Pettis & Strout Metcalf & Eddy Whitman, Requardt & Assoc. 
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For large valves and frequently used 
valves, operating costs often are reduced 
and efficiency increased by remote con- 
trol. In emergencies, quick operation of 
distant valves may be an extremely 
vital matter. 


M & H Valves are furnished both for 
manual or remote control. M & H 
Hydraulic Valves have either Cast Iron 
Brass-Lined or Skeleton Type Brass 
cylinders, and are furnished with or 
without square bottom. Also electric 
motor operators can be adapted to 
M & H Valves. 


Mal VALVE 


AND FITTINGS COMPANY 


ANNISTON ALABAMA 


OTHER M&H PRODUCTS 


AND SLEEVES 


"FIRE HYDRANTS CHECK VALVES 


TAPPING VALVES 


SHEAR GATES FLOOR STANDS 


| 
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Index of Aduertisers’ Products 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
American Well 

Infilco Inc. 

Permutit Co. 


Air Compressors: 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 
American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 
Ammonia, Anhydrous: 
General Chemical Div. 
Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp. 


Cement Mortar Lining: 
Centriline 
Warren Foundry & Pipe Corp. 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers. inc. 

Wallace & Tiernan Co, Inc. 


Chiorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co.. Inc. 


Clamps and Sleeves. Pipe: 
R. H. Baker & Co., Inc. 
ames B. Clow & Sons 
Yresser Mfg. Div. 
M. Greenberg’s Sons 
ones Co. 
ensselaer Valve Co. 
Skinner, M. B., Co. 


A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 


Clamps, Bell Joint: 
Carson-Cadillac Co. 
James B. Clow & Sons 
Dresser Mig. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 


Clamps, Pipe Repair: 

R. er ‘o., Inc. 
James B. Clow & Sons 
Dresser Mfg. Div. 

Skinner, M. B., Co. 

Smith- Blair, Inc. 

Warren Foundry & Pipe Corp. 


Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co 

Graver Water Conditioning Co. 
Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


Flexible Underground Pipe Ciean- 


ing Co. 
National Water Main Cleaning Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 
United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., Inc. 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infileo Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 


Copper Sheets: 
American Brass Co. 
Copper Sulfate: 
General Chemical Div. 
Tennessee Corp. 
Corrosion Control: 
Calgon, Inc. 

Dearborn Chemical Co. 


Couplings, Flexible: 

R. H. Baker & Co., Inc. 
DeLaval Steam Turbine Co 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 


Diaphragms, Pump: 
Dorr Co. 

Morse Bros. Mchy. Co.° 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mig. Co. 


Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Ferric Sulfate: 
Tennessee Corp. 

Filter Materials: 
Johns-Manville Corp. 
Infileo Inc. 

Northern Gravel Co. 
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Filters, incl. Feedwater: 


“Cochrane Corp. 


Dorr Co. 

Everson Mfg. Corp. 
Infilco Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter ate Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Welsbach Corp., Ozone Processes 
Div. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Fittings, Tees, Elis, ete.: 
R. H. Baker & Co., Inc. 

Carlon Products Corp. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Div. 

James Jones Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Flocculating Equipment: 
Belt Co. 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 
Stuart Corp. 
Walker Process Equipment, Inc. 


Fluoride Chemicals: 

Aluminum Co. of America, Chemi- 
cals Div. 

Blockson Chemical Co. 


Furn 
Jos. “Pollard Co., Inc 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco Inc. 

Simplex Valve & Meter Co. 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Gasholders: 


Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
James B. Clow & Sons 

Northrop & Co., Inc. 

Smith-Blair, Inc. 

Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
James B. Clow & Sons 
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WORLD FAMOUS RATE ADJUSTABLE 
“'SEE-THRU” IN OPERATION 
REAGENT HEAD 


LOW CAPACITY 


ELECTRIC 
OR HYDRAULIC 
POWER 


Here’s important news for those who need a low cost, low capacity 
hypochlorinator . . . camps, homes, farms, auto courts, restaurants. 
The new Chlor-O-Mite now brings %Proportioneers% accuracy and 
dependability into a new low feeding range! It’s powered either 
electrically or hydraulically — and feeding rate is adjustable while 
the Chlor-O-Mite is in operation. This feeder is complete in every 
detail, easy to hook up, ready to give maximum water safety without 
any additional accessories or controls. Write today for full infor- 
mation and price of the Chlor-O-Mite. %Proportioneers, Inc.%, 
365 Harris Ave., Providence 1, R. I. 
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Vipe, 

Wes 
Co 
Vive, 
American Co 
Vive, Cast Iron (and Fittings) 
American Cast Iron Pipe Co 
Cast tron Vipe Research Assn 
James Clow & Sons 
United States Pipe & Foundry Co 
Warren Voundry & Pipe Corp 
1). Wood Co 


Vipe, Cement Lined: 

Cast tron Pipe Research Assn 
lames Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp 

1). Wood Co 


Vipe Coatings and Linings: 
the Harrett Div 

Cast Tron Pipe Research Assn 
Centriline Corp 

Dearborn Chemical Co, 

Kopper Inc 

Warren Foundry & Pipe Corp. 


Nipe, Concrete: 

American Pipe & Construction Co. 
tack loint Pipe Co. 

Vrice Rras, Co, 


Nipe, Copper: 
American 


rass Co. 


& Mack Corp 
Pemps. Diaphrac= 

Deer Ce 

Morse Bros. Mchy. Co 
Proportioneers, Inc 


Pumps. Hydrant: 

Jos. G. Pollard Co., Inc 
Pumps, Hydraulic Beester: 
Ross Valve Mig. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Sump: 

DeLaval Steam Turbine Co 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp 

Rate Analysis: 

Recording & Statistical Corp. 

Recorders, Gas Density, C0», 
NHa, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 
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FOR USING 


BARRETT’ WATERWORKS ENAMEL 


@® The production of BARRETT, Waterworks Enamel is rigidly controlled to 
meet every requirement of the American Waterworks Association's Standard 
Specifications for Coal-tar Enamel Protective Coatings for Steel Water Pipe. 


@ BARRETT Waterworks Enamel prevents tuberculation and incrustation of 
interior pipe surfaces, enabling sustained high capacities at constant power. 
Hazen-Williams ‘‘C’ averages 150. 


@® BARRETT Waterworks Enamel effectively protects external pipe surfaces 
against corrosion, permitting the use of thin wall, large-diameter steel pipe. 


@ BARRETT Waterworks Enamel possesses high dielectric properties — requires 
the application of less outside current for cathodic protection. 


® BARRETT Waterworks Enamel is impermeable to moisture, non-absorptive, and 
non-porous; and retains its dielectric properties without regard to soil 
conditions. 


BARRETT Waterworks Enamel possesses high ductility and flexibility, and 
shows high resistance to soil stresses. It is not damaged by “breathing,’’ or by 
deflectional stresses caused by loading of the back-fill. 


@) BARRETT Waterworks Enamel has unusual tenacity and assures a firmer bond 
at the interfaces of the steel, primer and enamel. 


@) BARRETT Waterworks Enamel is available for every pipe-coating use in the 
waterworks field, and for use under all types of 
climatic conditions and topography. It will 
not crack at —20°F., nor flow at 160°F. 


@ sarrett Waterworks Enamel has been used by 
thousands of engineers and contractors with most 
satisfactory results. It is readily available through 
applicators all over the country. 


THE BARRETT DIVISION @ And test, but not least, the Barrett organization 
ALLIED CHEMICAL & DYE CORPORATION is always at your disposal to advise on materials 
40 Rector Street, New York 6, N.Y. 


and on application procedure, and to consult with 


®Reg. U. S. Pat. Off. you on any pipe-coating problem, 
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Recording Instruments: 
Builders-Providence, Inc. 
Infilco Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc 
Reservoirs, Steel: 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages; see 
Gages 


Sleeves; see Clamps 


Sleeves and Valves, 
James B. Clow & Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Cochrane Corp. 
Permutit Co. 


Soda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Blockson Chemical Co 

Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco Inc. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Stee! Co. 

Steel Plate Construction: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Stops, > and Corporation: 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Storage Tanks; see Tanks 

Strainers, Suction: 

James B. Clow & Sons 

M. Greenberg's Sons 

R. D. Wood Co. 

Surface Wash Equipment: 

Permutit Co. 


Swimming Pool Sterilization: 

Everson Mfg. Corp. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Corp., Ozone Processes 

iv. 


Tapping: 


Tanks, Steel: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co 

Ha g. 

Taste and Odor Removal: 

Cochrane Corp. 

Industrial Chemical Sales Diy 

Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., Inc 

Turbines, Steam: 

DeLaval Steam Turbine Co 

Turbines, Water: 

DeLaval Steam Turbine Co 

Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valve-Inserting Machines: 

A. P. Smith Mfg. Co. 

Valves, Altitude: 

Valve Specialty 

0. 

Ross Valve Mfg. Co., Inc. 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 

Valves, Electrically Operated: 

James B. Clow & Sons 

Golden-Anderson Valve 


Co. 

Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, In: 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 
Valves. Float: 
James B. Clow & Sons 
Golden-Anderson Valve 


0. 
Ross Valve Mfg. Co., Inc 
Valves, Gate: 

James B..Clow & Sons 
Dresser Mfg. Div. 

Co. 

Kennedy Valve Mfg. Co 


Specialty 


Specialty 


ADVERTISERS’ PRODUCTS INDEX 


Vol. 43, No.6 


Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


R. D. Wood Co. 

Valves, Hydraulicaily Oper- 
ated: 

James B. Clow & Sons 

— Anderson Valve Specialty 


Ke men Valve Mfg. Co 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves. Regulating: 


Goldea-Anderson Valve Specialty 
0. 

Ross Valve Mfg. Co 

Valves, Swing Check: 

James B. Clow & Sons 

Golden-Anderson Valve Speciaity 


Co. 
M. Greenberg's Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc. 
Water Softening Plants; see 
Softeners 
Water Supply Contractors: 
Layne & Bowler, Inc. 
Water Testing Apparatus: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc 
Water Treatment Plants: 
American Well Works 
Chain Belt Co. 
Chicago Bridge & Iron Co. 
Dearborn Chemical Co. 
Dorr Co. 
Everson Mfg. Corp. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 
Pittsburgh-Des Moines Steel Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Wallace & Tiernan Co., Inc. 
Welsbach Corp., Ozone Processes 
Div. 
Well Drilling Contractors: 
Layne & Bowler, Inc. 
Wrenches, Ratchet: 
Dresser Mfg. Div. 
Zeolite; see lon 
Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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WeT MERCHEN 
SCALE FEEDER 


FOR WATER AND SEWAGE TREATMENT CHEMICALS 


Wallace & Tiernan is proud to offer this machine, proven - 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES-—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion a peg of material fed— Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant aaoot 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish se with complete information on the W&T 
Merchen Scale F 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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“Empire Meters are built for 
Easy Maintenance... 
And Less of it!” 


CKWELL-EMPIRE 


ROCKWELL MANUFACTURING CO. 


PITTSBURGH 8, PA. 
Atlanta Boston Chicago Columbus Houston 


los Angeles New York Pittsburgh Son Francsco Seattle Tulsa 


q 8 - = 
| 
Type 12 (it 


80 miles from lake to faucet! 


That's a long way to go for a drink of water, but for the 

cities of Saginaw and Midland, Michigan, Lake Huron was 

the closest source of potable water in adequate quantity. 

Four De Laval pumping units handling a total of 70 MGD 

against 300 ft. head at the lake, and four more at a 

pumping station half-way between Saginaw and 

Midland do the entire job. . 
Whether you want to pump something 80 miles, re 


80 feet, or 80 inches, give us a P = 


WW-15-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 


DE LAVAL 


: 
| De N \ | 
This new 100 million gallon per day De a) pump for _ 
pittsbure® is suppose? to run undet water once ina while. 
By mounting the motor on 3 platform above the 
highest Aood ever reached py the Allegheny River. . 
pittsbureh is assured of an adequate watet supply even jn 
flood time: You ma” never want torun@ pump under 
water. but you can bet our engineers will have the right 
answer your problem. Give us call next time- 
H 
aig 


Jointed 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 


and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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